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New  York  Weather  Bureau. 


REPORT. 


Ithaca,  N.  Y.,  Janwiry  1, 1897. 
To  the  Bonorahle  the  Commissioner  of  Agriculture  of  the  State  of 
New  York: 

Sir. —  I  have  the  honor  of  transmitting  to  you  an  account  of 
the  operations  of  the  New  York  Weather  Bureau  during  the  past 
year,  together  with  a  financial  statement,  summaries  of  weather 
and  crop  conditions,  and  a  report  on  the  climate  of  the  State. 

The  routine  work  at  the  central  ofBoe  has  been  carried  on 
eflSciently  and  without  breaks.  The  clerical  employes  of  the 
State  are  the  same  as  in  previous  years;  and  the  National 
Weather  Bureau  has  continued  the  detail  of  Mr.  B.  M.  Hardinge 
as  assistant  to  the  director,  which  place  he  has  occupied  since 
1890. 

The  maintenance  of  extensive  systems  of  meteorological,  crop 
and  forecast-display  stations  has  necessarily  occupied  nearly  all 
the  time  of  our  clerical  force;  a  fact  which  is  to  be  regretted  in 
view  of  the  pressing  need  which  exists  for  climatological  inves- 
tigation and  experimental  work  in  meteorology.  The  service 
DOW  comprises  112  well  distributed  meteorological  stations,  81 
of  which  are  equipped  with  thermometers  and  rain-gauges  and 
31  'with  rain-gauges  only.  Daily  readings  of  self-registering 
maximum  and  minimum  thermometers  are  made  at  all  regular 
stations;  and  in  addition,  about  one-half  the  number  report  the 
temperature  at  7  a.  m.,  2  p.  m.  and  9  p.  m.,  which  method  gives 
a  valuable  check  on  the  daily  averages  as  obtained  from  the 
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maximum  and  minimum  readings.  Observations  of  wind,  eloadi- 
ness  and  miscellaneous  phenomena  are  included  in  the  scheme 
of  daily  records  throughout  the  State.  The  precipitation  is 
registered  at  the  close  of  each  day,  and  also,  when  practicable, 
after  each  storm,  with  notes  of  the  time  of  beginning  and  ending 
of  rainfall. 

Twelve  new  stations  have  been  equipped  with  thermometers 
and  rain-gauges  this  year,  as  follows:  Canajoharie,  Montgomery 
county;  Catskill,  Greene  county;  Dryden,  Tompkins  county; 
Elka  Park,  Greene  county;  Franklinville,  Cattaraugus  county; 
Little  Falls,  Herkimer  county;  Lockport,  Niagara  county;  Lake 
George,  Warren  county;  North  Lake,  Herkimer  county;  Prim- 
rose, Westchester  county;  St.  Johnsville,  Montgomery  county; 
Straits  Corners,  Tioga  county.  In  addition  to  these,  the  former 
special  rainfall  stations  at  Bolivar,  Allegany  county,  and  Bidge- 
way,  Orleans  county,  have  been  provided  with  thermometers. 

Special  rainfall  stations  have  been  established  at  Niagara 
FallS;  Niagara  county,  at  Watkins,  Schuyler  county,  and  at  the 
Intake  Beservoir  near  Little  Falls,  Herkimer  county. 

The  State  is  fortunate  in  securing  the  co-operation  of  volun- 
tary observers  at  three-  points  of  the  Mohawk  valley  and  at  the 
Adirondack  station,  North  Lake,  in  view  of  the  diiHculty  hitherto 
experienced  in  obtaining  observations  from  these  sections  of  the 
State. 

Owing  to  a  change  of  residence  of  observers,  or  to  other 
causes,  four  regular  stations  have  been  discontinued  this  year, 
namely:  Hamilton,  Madison  county;  Turin,  Lewis  county;  Ma- 
lone,  Franklin  county;  and  Varysburg,  Wyoming  county.  The 
rainfall  stations,  Ellis  and  Attica,  have  also  ceased  to  report  to 
the  central  office. 
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Fifty-five    thepmometers   and    twenty   raiii-gaug«ee,    purchased 

from  the  State  appropriation,  have  been  issued  to  new  stations^ 

or  to  replace  those  rendered  unserviceable  by  accidents.     All 

Bt»te  property  is  issued  to  observers  on  the  agreement  that  a  full 

account  shall  be  rendered  of  any  breakage  or  injury  which  may 

occur. 

A  tabulated  summary  of  the  observations  at  all  stations  is 
published  each  month,  together  with  a  general  review  of  weather 
conditions  and  charts  showing  the  average  temperature  and  dis- 
tribution of  rainfall  over  the  State.  An  edition  of  800  copies  of 
the  monthly  review  is  published;  and  of  the  more  complete 
annual  review,  1,000  copies. 

A  weather-crop  bulletin  was  issued  on  Tuesday  of  each  week 
during  the  farming  season,  or  from  April  25th  to  September  26th. 
The  list  of  correspondents  contributing  information  to  the  bul- 
letin includes  ninety  persons,  representing  forty  important  agri- 
cultural counties;  so  that  a  full  and  adequate  account  of  agricul- 
tural interests,  as  affected  by  current  weather,  is  presented 
week  by  week.  In  addition  to  the  reports  of  observers  and  an 
editorial  resume  of  general  crop  conditions,  the  bulletin  also 
gives  a  brief  review  of  the  effect  of  current  weather  upon  staple 
crops  in  other  parts  of  the  United  States. 

The  crop-bulletin,  which  as  a  rule  is  furnished  only  upon  appli- 
cation, is  now  mailed  to  over  700  addresses;  and  further,  is  given 
a  very  general  circulation  through  the  newspapers  of  the  State, 
more  than  100  of  which  publish  it  wholly  or  in  part. 

Display  Stations. — ^A  thoroughly  organized  system  under  super- 
vision of  the  central  office  now  distributes  the  daily  weather  fore- 
casts to  700  cities  and  villages  located  in  all  the  important  com- 
mercial and  agricultural  regions  of  New  York*    The  number  of 
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stations  receiving  the  telegraphic  forecasts  from  Washington  di- 
rectly is  about  100;  but  arrangements  have  been  made  whereby 
the  messages  are  forwarded,  in  many  cases  by  telephone,  to  neigh- 
boring points  where  the  warnings  are  given  publicity  by  flag  or 
whistle  signals. 

Two  years  ago  a  very  eflScient  and  inexpensive  plan  of  forecast 
distribution  was  generally  adopted  by  the  State  weather  services, 
whereby  a  number  of  selected  telegraph  stations  print  the  fore- 
casts immediately  after  their  receipt,  by  means  of  a  rubber- 
stamping  outfit,  and  forward  them  by  rail  or  stage  routes  to  the 
postmasters  of  neighboring  farming  communities.  At  these  sub- 
stations the  bulletins  are  posted  conspicuously,  or  are  displayed 
by  flag  signals.  In  New  York  there  are  now  thirty-flve  distribut- 
ing centers  which  communicate  the  warnings  daily  to  570 
villages. 

Work  at  the  Central  Office. —  In  addition  to  the  usual  observa- 
tions  of  a  voluntary  station,  continuous  records  are  kept  at  this 
office  of  temperature,  rainfall,  the  direction  of  the  wind  and  its 
velocity  in  vertical  and  horizontal  directions^  also  of  the  duration 
of  sunshine,  the  humidity  of  the  air  and  amount  of  evaporation. 
An  account  of  the  instruments  which  automatically  record  these 
elememts  will  be  found  in  section  V.  Much  of  this  lappanaitus 
is  complioated,  requiring  constant  smpervision  and  frequent  ad- 
ju&tmenft.  Modifications  of  the  original  designs  lof  the  makers 
have  been  found  necessary  in  some  cases,  and  such  work  has 
been  carried  on  under  personal  supervision  in  the  shop  of  the 
College  of  Engineering.  It  is  hoped  to  publish  hourly  values 
from  the  records  of  the  several  instruments  during  the  coming 
year  if  time  can  be  spared  from  the  routine  work  of  the  service. 

A  large  number  of  requests  for  special  data  have  been  received 
this  year  from  State  and  municipal  boards  and  for  individual  use. 


New  York  Weather  Bureau.  15 

The  information  called  for  has  been  gratniton^ly  furnished  in  so 
far  as  it  was  obtainable  from  our  records.  In  this  and  other 
directions  the  correspondence  of  our  office  is  very  large,  and  much 
of  it  is  of  a  character  requiring  special  research.  More  than 
40,000  pieces  of  mail  matter  are  «ent  out  f ix)m  our  office  annually,, 
generally  under  the  frank  of  the  U.  B.  Weather  Bureau. 

The  routine  work  of  the  central  office  includee  the  examination 
and  rex>air  of  instruments  issued  to  voluntary  stations;  the  crit- 
ical examination  and  reduction  of  reports  rendered  monthly  by 
more  than  100  observers;  the  preparation  of  tables  and  charts 
for  publication,  beside  the  extensive  system  of  observations  car- 
ried on  here.  In  order  to  accomplish  theee  necessary  duties  we 
have  been  obliged  to  restrict  our  field  of  work,  especially  in  the 
direction  of  climatic  investigation  to  a  degree  which  I  regret; 
but  larger  results  cannot  be  expected  unless  another  assistant 
can  be  employed  for  at  least  half  of  the  year. 

It  was  hoped  that  a  monograph  on  the  climate  of  New  York^ 
which  was  published  in  our  annual  report  for  1893,  might  be  re- 
issued in  a  thoroughly  revised  form  by  the  incorporation  of  the 
large  mass  of  data  recently  accumulated  from  all  parts  of  the 
State;  but  lack  of  time  has  made  any  material  progress  in  this 
directidn  impossible.  Meanwhile,  a  very  large  demand  has 
nearly  exhausted  the  first  edition;  and,  in  view  of  the  urgent  re- 
quests for  the  report  which  come  to  us  almost  daily,  it  is  deemed 
necessary  to  reissue  it  at  once,  as  a  portion  of  the  present  annual 
report,  although  without  the  desired  revision. 

A  consideration  of  the  character  of  requests  for  the  data  con- 
tained  in  this  monograph  is  instructive,  as  showing  the  variety 
of  interests  which  are  practically  affected  by  weather  and  climatic 
conditions,  beside  confirming  views  which  I  have  previously  ex- 
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pressed  as  to  the  proper  functions  of  a  State  weather  service. 
Among  the  applicants  for  information  are  to  be  mentioned,  firstly^ 
the  agricnltnral  experiment  stations,  whose  recently  awakened 
interest  in  soil  temperature  and  the  movements  of  ground  water, 
as  subjects  of  practical  importance  to  the  farmer,  calls  for 
meteorological  data  upon  which  these  elements  are  dependent. 
The  interest  of  farmers  in  these  questions  is  also  evidenced  by  the 
fact  that  they  contribute  a  large  proporti  .>n  of  the  most  valuable 
reports  received  by  this  Bureau. 

Secondly,  frequent  requests  for  information  are  received  from 
the  large  class  of  persons  interested  in  medical  climatology,  in- 
cluding State  and  municipal  boards  of  health  as  well  as  private 
practitioners,  and  invalids  with  whom  climate  is  a  matter  of  pri- 
mary importance  in  the  selection  of  a  place  of  residence.  The 
remarkable  diversity  of  climatic  conditions  to  be  found  within 
the  limits  of  this  State,  which  will  be  referred  to  with  more  de- 
tail further  on,  renders  it  of  more  than  usual  importance  that  the 
peculiar  characterictics  of  each  region  shall  be  fully  determined 
and  made  accessible  to  the  public. 

Our  data  is  also  very  frequently  called  for  by  engineers,  in 
nearly  all  branches  of  their  profession,  but  especially  by  those 
having  in  charge  the  supervision  of  State  canals  and  waterways 
and  the  water  supply  and  drainage  of- cities.  City  engineers  have 
rendered  this  Bureau  valuable  aid  in  the  establishment  of  volun- 
tary stations,  and  (as  in  the  case  of  the  engineer  at  Little  Falls) 
have  entered  on  lines  of  special  investigation  promising  to  be  of 
mutual  benefit. 

In  addition  to  the  above,  our  records  are  in  constant  demand 
in  the  law  courts  of  the  State,  for  cases  involving,  often,  large 
sums  for  damages  to  individuals,  corporations  and  cities;  also. 
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railway  companies  in  the  settlement  of  their  disputes  for  injury 
to  perishable  material  in  transit  over  their  lines;  questions  of 
inundation  of  lands  by  excessive  rainfalls,  or  affecting  the  rights 
of  cities  to  distract  water  from  the  lakes  and  streams  of  the 
Btate;  various  cases  of  disputes  between  riparian  owners;  dam- 
ages to  individuals  during  high  winds;  matter  pertaining  to  the 
insurance  of  buildings,  and  injuries  to  stock  or  other  property  on 
account  of  fire,  as  affected  by  the  direction  and  intensity  of  the 
wind;  claims  upon  town  and  city  treasuries  for  injuries  caused  by 
slippery  sidewalks,  etc. 

Lastly,  the  climatology  of  New  York  is  found  to  be  a  valuable 
aid  in  teaching  the  subjects  of  meteorology  and  physical  geogra- 
phy in  the  colleges  and  high  schools  of  the  State,  in  accordance 
with  the  growing  tendency  to  seek  illustrations  of  scientific  facts 
in  fields  familiar  to  the  observation  of  the  student. 

The  urgent  demand  for  more  definite  information  regarding  our 
elimate  than  has  been  obtainable  hitherto,  is  due,  in  a  measure, 
to  the  remarkable  diversity  of  meteorological  conditions  existing 
within  this  State.  In  the  first  place,  we  find  the  distincti<ve  brac- 
ing influences  of  mountainous  regions  among  the  Adirondack  and 
Catskill  ranges,  and  on  the  spurs  of  the  Alleganies  in  southern 
New  York;  while  the  shelter  thus  afforded  to  broad  lowland  dis- 
j  tricts  renders  it  possible  to  cultivate  successfully    varieties  of 

fruits  and  other  crops  which  are  generally  raised  only  in  more 
southern  latitudes.  The  fact  that  our  central  and  southern  coun- 
ties are  subject  to  the  tempering  effects  both  of  the  oceain  amd 
the  great  lakes,  is  perhaps  of  even  greater  importance;  for  not  only 

m 

is  the  climate  of  these  regions  thus  rendered  more  equable 
throughout  the  year,  but  also  in  case  of  severe  cold  waves  in 
winter  it  is  shown  on  page  370,  section  VI,  that  in  western  New 
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York  the  temperature  is  often  maintained  at  a  point  fifteen  to 
twenty  degrees  higher  than  occurs  on  the  same  parallel  to  the 
westward  of  Lake  Ontario.  The  winters  become  much  more 
rigorous  in  northern  New  York,  where  the  air  is,  however,  con- 
siderably dryer,  the  relative  humidity  in  the  Ghamplain  Valley 
being  lower  than  in  any  other  section.  The  contrast  of  climate 
between  this  region  and  that  of  the  Atlantic  coast  is  very  marked; 
an  average  difference  of  more  than  sixteen  degrees  obtaining  be- 
tween the  northern  border  and  eastern  Long  Island  in  winter. 

Divergencies  even  greater  than  the  above  are  found  in  the  dis- 
tribution of  rainfall,  which  however,  occurs  according  to  laws 
which  are  characteristic  of  the  various  climatic  regions.  The 
maximum  precipitation  over  the  central  highlands,  occurs  in  mid- 
summer; on  the  greater  part  of  Long  Island  in  winter;  while  be- 
tween  these  extreme  epochs  there  is  a  definite  gradation  over  the 
intervening  territory.  A  remarkable  uniformity  of  rainfall 
throughout  the  year  is  a  characteristic  of  much  of  the  Great  Lake 
region.  The  total  amount  of  precipitation  for  an  average  year 
also  varies  widely  in  different  localities;  the  normal  values  at  sta- 
tions of  Niagara  county  falling  below  thirty  inches,  while  at  some 
stations  of  the  Mohawk  and  Hudson  valleys  and  the  coast  region 
the  total  is  fifty  inches  or  more. 

The  distribution  of  clouds  over  the  State  has  been  considered 
as  fully  as  practicable,  but  this  subject  still  urgently  demands 
wider  observation  and  study.  An  observer  stationed  high  above 
the  earth  would  frequently  see  the  cloud  formation  beginning 
over  the  Great  Lakes,  and  thence  spreading  across  much  of  cen- 
tral  and  western  New  York  and  the  St.  Lawrence  valley;  but 
shading  off  toward  the  southeast,  and  to  a  considerable  degree, 
disappearing  near  the  coast.    Under  other  and  less  frequent  con- 
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ditions,  another  class  of  atmospheric  movements  obtain,  the  ocean 
being  the  source  of  cloud  formation ;  and  there  are  also  additional 
local  variations  and  developments  in  the  general  cloud-drift  which 
have  an  important  climatic  value. 

Thunder  storms  have  been  studied  and  their  frequency  and 
characteristic  manner  of  progression  in  the  various  regions  are 
now  known  with  a  fair  degree  of  accuracy.  The  study  of  these 
storms  perhaps  bears  most  practically  upon  the  distribution  of 
rainfall,  since,  fortunately,  this  State  has  so  far  been  quite  free 
from  disastrous  local  storms,  or  tornadoes.  It  is  desirable,  how- 
ever, to  amplify  the  study  of  thunder  storms  on  account  of  their 
direct  effect  upon  many  industries,  especially  the  preservation  of 
milk,  and  in  the  complex  operations  of  brewing. 

RESUME  OP  THE  CROP  SEASON,  1895-1896. 

A  noticeable  feature  of  the  winter  of  1895-'96  was  the  warm 
period  during  the  latter  part  of  December.  Considerable  plow- 
ing was  done  during  Christmas  week;  winter  grains  made  vis- 
ible growth,  and  buds  started  on  the  trees.  On  the  other  hand, 
March  was  particularly  a  cool  and  stormy  month;  more  snow 
falling  in  the  southeastern  counties  during  the  latter  portion  of 
March  than  during  the  preceding  winter.  Wheat,  rye,  grasses, 
and  at  the  beginning,  fruit  also,  seemed  to  have  passed  through 
the  winter  in  good  condition,  but  in  the  southeast  it  was  thought 
that  peaches  were  winter-killed.  The  results  of  the  season  dem- 
onstrated that  this  was  true,  not  only  of  peaches  in  the  south- 
east, but  of  peaches  and  small  fruit-trees  generally  in  other  por- 
tions of  the  state.  Apples  and  berries,  however,  yielded  finely, 
and  grapes  developed  well. 

The  crop  season  opened  about  the  I2th  of  April,  prior  to  which  % 
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date  the  weather  wafi  cold,  and  enow  was  still  on  the  ground 
in  the  northern  counties.  At  the  beginning,  the  season  was  con- 
sidered to  be  about  ten  days  late,  but  unusually  warm  spring- 
like weather,  beginning  on  the  12th  and  lasting  until  the  21st, 
broughit  the  frost  out  of  the  ground,  dried  the  soil  and  fitted 
it  for  working,  so  that  throughout  the  warmer  sections  farming 
operations  were  under  way  by  the  15th.  Plowing  and  seeding 
had  become  general  by  the  20th;  vegetation  had  started  rap- 
idly, trees  were  budding,  early  gardens  were  being  made  in  the 

'southeast,  and  hops  were  uncovered  in  Madison  county.  Dry, 
cool  weather  followed,  with  frosts  on  the  23d  and  24th,  which 
formed  ice  in  many  plaecs,  but  did  little  or  no  damage  to  vege- 
tation. The  rainfall  for  the  month  had  been  light,  and  while 
crops  in  the  ground  were  beginning  to  feel  .t4ie  drouth,  the  fine 
weather  permitted  spring  work  to  be  rushed;  and  at  the  close 
of  the  month  the  greater  part  of  the  oats,  spring  wheat  and  bar- 
ley had  been  sown  and  majay  early  potatoes  were  planted.  Gar- 
dening had  progressed  satisfactorily,  early  vegetables  being  al- 
ready up  in  the  southeast.  '.Maple-sugaring  began  early  in  the 
month,  but  progressed  slowly  until  the  warm  period,  making 
an  unusually  short  season. 

The  warm,  dry  weather  w<hich  prevailed  from  the  1st  until 
about  the  25th  of  May,  while  very  favorable  for  plowing,  plant- 
ing and  seeding,  resulted  in  quite  a  serious  drouth,  injurious 
to  growing  crops;  meadows  and  pastures  being  the  chief  suff- 
erers; while  winter  wheat  and  rye  were  also  somewhat  affected. 
Work  progressed  rapidly,  and  usually  was  about  ten  days  ahead 
of  the  season.  Plowing  for  corn  was  general  at  the  beginning 
of  the  month,  and  a  limited  amounit  had  been  planted.    Hop- 

-pole  setting  was  completed  and  peppermint  roots  were  set  out. 
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On  Long  Island^  early  asparagus  was  in  the  market  at  this  time. 
By  the  10th  wheat  and  oats  were  sown  in  most  eases,  and  many 
potatoes  had  been  planted.  Fruits  were  in  full  bloom.  Apples 
bloomed  profusely;  pears,  plums,  quinces,  cherries,  etc.,  rather 
lightly,  while  peaches  seemed  to  have  been  killed  by  the  Febru- 
ary freeze.  The  copious  and  general  rains  of  the  26th  and  28th 
terminated  the  drouth  which  had  prevailed  up  to  that  time,  but 
the  rains  came  too  late  to  insure  a  good  hay  crop,  and  at  the 
close  of  the  month  farmers  were  generally  sowing  fodder  crops. 
Delayed  plowing  and  planting  started  with  renewed  vigor  after 
the  rains,  and  soon  after  nearly  all  of  the  corn  and  potatoes  were 
planted  and  growing  rapidly.  At  the  close  of  May  bean  plant- 
ing was  also  well  under  way,  tobacco  setting  had  been  com- 
menced, and  a  fine  crop  of  strawberries  was  in  market.  Hops 
were  thriving,  and  were  considered  to  be  ten  days  ahead  of  the 
usual  stage  of  growth.  A  light  frost  occurred  on  the  20th,  but 
caused  no  damage. 

The  early  days  of  June  were  dry,  but  the  rainfall  of  the  6th 
and  10th  was  copious,  and  generally  sufficient,  excepting  in  some 
northern  sections,  the  weather  also  being  favorable  for  farming 
intnests  in  other  respects  during  June.  By  the  20th,  early  hay- 
ing was  general,  but  with  discouraging  results.  Wheat  and 
other  grains  made  good  progress,  oats  especially  promising  a 
good  yield.  Garden  truck  was  kept  rather  backward  by  cool 
nights. 

A  drouth  was  threatening  at  the  beginning  of  July,  but  co- 
pious  showers  began  on  the  4th,  and  were  frequent  during  the 
remainder  of  the  month.    Phenomenally  heavy  rains  occurred 
in  the  southeast  on  the  9th,  and  in  the  western  section  on  the  « 
20th.    The  weather  continued  rather  cool  through  the  first  ten 
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days,  after  which  higher  temperature  brought  vegetation  rap- 
idly forward.  In  the  first  week  some  winter  wheat  and  rye 
were  cut,  and  oats  headed.  Much  of  ithe  barley  had  been  cut 
by  the  18th,  and  on  the  30th  the  oats  harvest  was  commenced. 
Hops  were  in  blossom  by  the  10th,  and  with  tobacco  and  corn, 
made  very  satisfactory  growth.  Grapes  and  apples  continued 
to  thrive.  The  army  worm  made  its  appearance  the  first  week 
in  July,  and  by  the  15th,  its  ravages  were  general  throughout 
the  state,  although  many  localities  escaped  them  entirely.  Great 
destruction  was  wrought  to  green  crops,  and  more  especially  to 
oats.    The  pests  began  to  disappear  about  the  25th. 

Most  unusually  hot,  muggy  weather  characterized  the  first  half 
of  August;  and  while  late  garden  truck,  corn,  buckwheat,  pas- 
tures and  after-feed  on  meadows  made  wonderful  growth  during 
this  period,  harvesting  was  mucli  delayed,  especially  in  the  south- 
west, where  light  showers  occurred  almost  daily,  so  that  the 
fine  oat  crop  threatened  to  become  over-ripe  before  it  could  be 
cut,  or  after  cutting  became  damaged  in  shock.  Some  rust  also 
developed  in  oats,  and  there  began  to  be  much  complaint  of  rot 
and  blight  among  potatoes.  During  the  first  week  corn  was 
commonly  in  tassel  and  laid  by ;  hops  were  nearly  out  of  the  burr 
and  fruiting  finely,  and  tobacco  was  very  promising.  Much  fall, 
plowing,  also,  was  done  during  the  first  week,  the  soil  being  in 
fine  condition.  In  some  section  of  the  southeast  the  oat  crop 
was  damaged  20  to  30  per  cent,  by  the  army  worm,  which,  how- 
ever, ceased  its  ravages  entirely  before  the  middle  of  the  month. 

The  latter  part  of  August  was  much  cooler  than  the  first  half, 
and  was  generally  favorable  for  completing  the  harvests;  but 
drouth  in   some  northern   and  central   counties   somewhat   de- 
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layed  fall  plowing.  During  the  third  week  the  second  hay  crop 
was  partially  secured,  with  prospects  of  its  going  far  toward 
making  up  the  deficiency  in  feed  caused  by  the  extremely  light 
first  crop;  and  it  wafs  often  stated  that  the  second  cuttting  of 
clover  was  better  than  the  first.  Hops  were  being  picked  at 
this  time,  and  much  tobacco  was  housed.  Apple  trees  were  re- 
ported to  be  breaking  with  their  load  of  fruit,  which  was,  more- 
over, of  excellent  quality.  Potato  blight  increased,  and  the 
prospects  of  this  crop  began  to  decline.  Corn  made  excellent 
growth,  and  cutting  began  about  the  25th,  which  was  said  by 
some  farmers  to  be  the  earliest  date  for  this  harvest  since  1854. 
Dairy  products  were  on  the  increase,  owing  to  the  improvement 
in  pastures. 

Fall  plowing  was  delayed  considerably  by  drouth,  until  the 
general  rains  of  September  5th.  During  the  first  week  hop  pick- 
ing was  finished  in  many  localities,  giving  a  berry  of  very  good 
quality;  but  the  yield  was  rather  smaller  than  usual.  The 
weather  continued  warm  and  fine  throughout  the  month,  en- 
abling farmers  to  finish  haying  and  late  harvests,  and  to  com- 
plete fall  seeding  under  very  favorable  conditions.  The  sowing  of 
winter  grains  was  in  many  cases  finished  by  the  10th,  beans  were 
gathered  during  the  first  week,  and  much  buckwheat  was  cut 
by  the  middle  of  September,  proving  to  be  well  filled  and  a  good 
crop  generally.  Potatoes  were  gathered  during  the  second  week; 
the  crop  showing  a  continued  depreciation  from  blight  and  rot- 
ting. Apple  picking  became  general  about  the  20th,  giving  so 
large  a  yield  that  a  market  was  found  with  difficulty.  The  first 
killing  frost  occurred  on  the  23d,  but  was  severe  in  only  a  few 
localities.  A  West  India  cyclone  which  passed  over  western 
New  York  on  the  30th  was  accompanied  by  violent  winds  in  that 
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section  of  the  State,  and  large  quantities  of  apples  whic*!!  had 
not  yet  been  gathered  were  blown  to  the  ground  and  damaged. 

The  first  severe  general  killing  frosts  occurred  on  October  9th^ 
but  by  that  time  crops  were  secured  beyond  injury. 

Respectfully  submitted, 

E.  A.  FUEBTES, 

Director. 
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PART  III. 


METEOROLOGICAL  REPORTS  FOR  EACH 

MONTH,  1896. 


Meteorological  Summary  for  January,  1896. 


The  average  atmospheric  pressure  (reduced  to  sea-level  and 
32  degrees  Fah.)  for  the  State  of  New  York  during  January  was 
30.18  inches,  being  the  highest  value  yet  recorded  by  this  Bureau. 
The  highest  barometer  was  30 .  68  inches  at  Number  Four  on  the 
6th,  and  the  lowest  was  29 .  64  inches  at  Albany  on  the  3d,  and 
at  Erie  and  Buffalo  on  the  24th.  The  mean  pressure  was  highest 
in  eastern  New  York,  and  lowest  in  the  Lake  Region.  The  aver- 
age pressure  at  six  stations  of  the  National  Bureau  was  0.08 
inches  above  the  normal,  excesses  occurring  at  all  stations. 

The  mean  temperature  of  the  State,  as  derived  from  the  records 
of  sixty-nine  stations,  was  20.2  degrees;  the  highest  local  monthly 
mean  being  28.2  degrees  at  Brooklyn,  while  the, lowest  was  11.7 
degrees  at  Saranac  lake.  The  highest  general  daily  mean  was 
34  degrees  on  the  25th;  the  lowest  being  7  degrees  below  zero 
on  the  6th,  which  is  the  lowest  value  which  has  occurred  since 
this  Bureau  was  established  in  1889.  The  maximum  temperature 
reported  was  53  degrees  at  Madison  barracks  on  the  24th,  and 
the  minimum  was  32  degrees  below  zero  at  Lowville  and  at 
Hamilton  on  the  6th. The  mean  monthly  range  of  tempera- 
ture was  58  degrees;  the  greatest  range,  74  degrees,  occurring  at 
Canton,  and  the  least,  39  degrees,  at  Appleton.  The  mean  daily 
range  was  15  degrees,  the  greatest  daily  range  being  45  degrees 
at  West  Point  on  the  4th,  and  the  least  0  degrees  at  Gloversville 
and  Buffalo  on  the  25th. The  mean  temperatures  for  the 
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various  sections  of  the  State  were  as  follows:  The  Western 
plateau,  23.2  degrees;  the  Eastern  plateau,  19.8  degrees;  the 
Northern  plateau,  14 . 7  degrees ;  the  Atlantic  coast,  27 . 2  degrees ; 
the  Hudson  valley,  21.1  degrees;  the  Mohawk  valley,  20.6  de- 
grees; the  Ghamplain  valley,  16.0  degrees;  the  St.  Lawrence 
valley,  13.4  degrees;  the  Great  Lake  region,  23.1  degrees;  the 

Central  Lake  region,  22 . 9  degrees. The  average  of  the  mean 

temperatures  at  twenty-seven  stations  possessing  records  for  pre- 
vious years  was  2.7  degrees  below  the  normal  value;  deficiencies 
occurring  at  all  stations  excepting  Angelica,  Buffalo,  Humphrey 
and  Waverly.  The  deficiency  of  temperature  was  greatest  in 
eastern  and  northern  New  York. 

The  mean  relative  humidity  for  the  State  was  79  per  cent.  The 
mean  dew  point  was  18  degrees. 

The  average  precipitation  was  1.85  inches,  as  derived  from 
the  records  of  eighty-nine  stations.  The  greatest  general  pre- 
cipitation ranged  from  2  to  4  inches  in  western  New  York  and 
the  western  Adirondacks;  the  least  being  under  one  inch  along 
the  eastern  border  of  the  State.    The  maximum  local  amount  was 

4 .  42  inches  at  Turin,  and  the  least  was  0 .  75  inches  at  Easton. 

A  list  of  the  heaviest  rates  of  precipitation  will  be  found  in  the 
table  of  meteorological  data.  A  moderate  and  quite  general 
snowfall  occurred  on  the  7th,  9th  and  15th,  and  heavy  rain,  turn- 
ing to  snow,  occurred  on  the  24th,  the  maximum  amounts  falling 
in  western  New  York  and  on  the  coast. The  average  snow- 
fall for  the  fc^tate  was  12.2  inches,  as  derived  from  the  reports 
of  sixty-one  well-distributed  stations.  The  total  amount  was 
about  12  inches  over  the  Eastern  and  Western  plateaus,  20  inches 
on  the  Northern  platea  j,  8  inches  in  the  Hudson  valley,  15  inches 
in  the  bt.  Lawrence  valley  and  Great  Lake  region,  and  10  inches 
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in  the  Central  Lake  region.    The  greatest  local  snowfall  was  40.0 

inches  at  Turin. The  average  precipitation  at  twenty-nine 

stations  x>os8es8ing  records  for  previous  years  was  1  inch  below 
the  normal  amount;  deficiencies  occurring  at  all  stations  except- 
ing Plattsburg,  Potsdam,  Buffalo,  Fort  Niagara  and  Rochester. 
The  amounts  were  the  least  shown  for  January  by  the  records 
of  Port  Jervis,  covering  13  years ;  Setauket,  11  years ;  Albany,  23 
years;  Honeymead  Brook,  16  years;  Boyds  Comers,  26  years,  and 
North  Hammond,  19  years. 

The  average  number  of  days  on  which  the  precipitation 
amounted  to  0.01  inches  or  more,  was  10.1;  the  number  being 
above  this  average  in  western  New  York  and  below  it  in  the 
eastern  section.  The  average  number  of  clear  days  was  7.0;  of 
partly  cloudy  days,  8.9;  and  of  cloudy  days,  15.1;  giving  an 
average  cloudiness  of  51  per  cent.  The  maximum  cloudiness 
obtained  in  western  and  northern  New  York. 

The  prevailing  wind  direction  was  from  the  northwest.  The 
average  total  wind  travel  at  six  stations  of  the  National  Bureau 
was  7,788  miles;  being  below  the  usual  values  at  all  stations 
excepting  New  York  city.  The  maximum  velocity  recorded  at 
the  above  stations  was  48  miles  at  Buffalo  on  the  1st,  and  at  New 
York  city  on  the  24th. 

Hail  fell  on  the  3d,  23d,  24th  and  29th,  and  sleet  on  the  3d, 
18th,  19th,  23d,  24th,  25th,  29th  and  31st. 

Solar  halos  were  observed  on  the  17th  and  28th,  and  lunar 
halos  on  the  2d  and  22d. 

The  weather  of  January  was  generally  pleasant,  with  more 
simshine  and  less  rain  and  snow  than  usually  obtain  in  the 
winter  months.  The  average  temperature  was  below  the  normal, 
a  deficiency  ocourring  throughout  the  period  from  the  2d  to  the 
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17th  and  an  excess  over  the  normal  on  nearly  every  day  there- 
after. The  6th  was  the  coldest  day  which  has  occurred  since 
this  Bureau  was  established  in  1889,  and  probably  for  a  much 
longer  period.  The  deficiency  of  precipitation  was  most  marked 
in  southeastern  New  York,  and  ground  water  was  reported  as 
very  low  in  several  localities  of  that  section.  The  ground  was 
generally  free  from  snow  through  the  second  decade  and  toward 
the  close  of  the  month;  only  ten  days  of  thin  sleighing  being 
reported  from  Malone,  while  in  the  G-reat  Lake  region  the  dura- 
tion was  rather  longer.  Lakes  and  streams  which  were  open 
during  the  warm  period  late  in  December,  were  frozen  about  the 
close  of  the  first  week,  and  a  heavy  ice  harvest  had  been  com- 
pleted along  the  Hudson  river  and  in  other  localities,  before  the 
warmer  weather  of  the  latter  half  of  the  month.  Less  than  the 
usual  wind  travel  was  reported  from  the  western  and  inland 
stations,  the  maximum  velocity  being  reached  along  the  sea- 
coast. 

Eight  areas  of  high  pressure  (approximately)  passed  eastward 
over  the  vicinity  of  this  State  in  January,  the  respective  dates 
being  the  2d,  6th  to  8th,  11th,  15th,  18th,  23d,  28th  and  31«t.  After 
the  2d  of  the  month  a  nearly  permanent  high  pressure  system 
became  established  over  western  British  America,  and  the  drift- 
ing anticyclonic  areas  generally  originated  in  that  region.  De- 
pressions of  temperature  accompanied  all  of  these  areas,  but  the 
only  notable  cold  wave  attended  the  second  area,  which  traversed 
nearly  the  entire  United  States  between  the  3d  and  7th. 

The  low-pressure  areas,  nine  in  number,  in  most  cases  devel- 
oped over  the  southern  and  central  States,  or  over  the  ocean,  and 
generally  passed  in  the  vicinity  of  New  York.  Depressions  passed 
north  of  the  State  on  the  Ist,  3d  and  13th ;  along  the  coast  on  the 
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lOth,  17tli  and  25th;  and  over  the  Sta;te  on  the  9th,  19th  and  25th. 

The  maximam  wind  velocities  accompanied  the  coast  storms, 

while  heavy  rains,  changing  to  sleet  and  snow  occurred  during 

the  passage  of  the  eighth  area  from  the  central  valleys  over 

New  York.     The  precipitation  due  to  the  remaining  storms  was 

in  most  cases  light. 

The  rapid  fall  of  temperature  during  the  storm  of  the  24th 

caused  a  deposition  of  ice  upon  tree  branches,  and  some  damage 

to  fruit  prospects  may  have  resulted,  especially  near  the  lakes. 
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TATioN  FOB  JANUARY  —  {Condvded). 


1ft 

16 

17 

1 
1 

18 

0.00 

19 

90 

»1 

8X 

93 

24 

0.64 
.80 
.28 

25 

26 

27 

28 

26 

80 

81 

• 

o.oe 

0.00 

T. 

0.18 
.30 

0.02 

000 

0.00 

0.12 
.30 

0.04 
.11 

T. 
T. 

T. 

0.00 

T. 

T. 
T. 

0.12 

•  •  •  •  • 

.48 

1.80 
1.80 



.--. 

.25 

04 

1.82 

T 

«  «  »  • 

T. 

.80 
.13 

1 

T. 
.02 

.18 
T. 

.77 
.80 

T. 

.04 

T. 
T. 

2.84 

.03 


.02 

T. 

T. 

.01 

1.46 

T. 

0.06 

0.01 

T. 

0.15 

0.04 

0.01 

0  03 

0.12 

0.60 

0.00 

0.04 

0.01 

0.01 

T. 

T. 

0.00 

1.85 

the  Month  incomplet*.     ||  Reports  too  late  to  be  used  in  compDtinK  the  averages.     T  =  Trace. 

4 


Eighth  Annual  Report  of  the 

Statistics  of  TKitPERATiras 


STATION. 

COUNTY. 

tBAI 

I 

ITBLT 

DBS 

II.E 

Madison 

11. S 

t.l 
W.I 
M.I 

Lewie ■■* 

Hew  York  City 

New  T«rk... 
Soffolk 

n.i 
ii.t 

Allanj 

l>ii(flheu  .... 
Oruc* 

Cllatim 

M. 

u'.i 

Hmej^dBnok.... 

PlanlbnrRb  Bune'lia! 

SI.  Xwrmei  VaUtv.. 
HhUhh  Bamcki.... 

■  .7 

•n.'u 

S^'H.^iDo^d:::::: 

»;: 

v^ 

Erie 

Cwego 

3^ 

Brl*.  F«inirl«uil>... 

TempklM  ... 

17.) 

— 

range    epwtOTe 

. 

New  Yobk  Weather  Bubeav. 

AND    PbECIPITATION — JaSVARI. 


COHNTT. 

PBICtPirTATIOH- 

(Inches). 

1 

il 
P 

E 

1 

! 

1 
1 

■s 

E 

1 

i 
1 

h 

STATION. 

nRBiTWr.    I        LEAST. 

i 

1 

-J 

1 

1  i 

!.* 

il 

<:2i 

1.80 

i:t< 

i.s: 

2  7(1 

J.IS 
I.H 

2.*1 
l.« 
1  » 

l.II 

-O.M 
-l.Oi 

AllefMy 

ChemiiBg 

jii,i8iti 

a 

18W 
ISM 

OrwiB* 

si 

tise 

lasi 

ISSflll.Bl 
189*  l!* 

HanliUD    

20 

IBl! 

l:i;  !!!: 

W»T*rlj 

2.S; 

ii^wH 

4B1 

18*5 

Atlamtit  Coatt 

\ 

New  York  Cily 

KBwTork.... 
Soffblk 

11 

s 

}-?sh;-s 

«.1K 

isb: 

l.li     1171 
1.41     IM 

-2.13 

Allanj 

DaMh«i 

Onsge  .'.'.'.'.'.'. 
PntMm 

2! 

IBM 

ise: 

18» 

18»: 

11           -2.4*    g.sit 

IJ               -2  SB,    6.BI 

«.*  '     18M 

Bo/d<  t:or»n 

+9.2S 
II               +0.!» 

il            -o!ji 
li           toa; 

11-79 

PlatuloTKb  BuTuki. 

Cliatan 

F™kiin  !!"!'. 
Jeffsrwii 

SB 

"*" 

4.H 

IBW 

o.se 

1B8> 

II 

1 

II 

r 

S3 

1B30 
1840 
IW 

Midiuii  Bamckt  ... 

t!» 

S 

o.ai 

18M 

I8T 

184 

i 

l.H 

52'™::::::: 

N1.KU. 

OlWBgO 

Tonpkfa,.... 

IS 

1871 

S.7I 

IBM 

•  .S7 

— ■ 

F- 

1 

MAP  OF  THE  STATE  OF  NEW  YORK 

SHOWING 


/ 


Meteorological  Summary  for  February,  1896. 


The  average  atmospheric  pressure  (reduced  to  sea  level  and 
32  degrees  Fahr.)  for  the  State  of  New  York  during  February, 
was  29.90  inches.  The  highest  barometer  was  30.70  inches  at 
Ithaca  on  the  17th,  and  the  lowest  was  28.70  inches  at  New  York 
city  on  the  6th.  The  average  pressure  was  highest  in  south- 
western New  York,  and  lowest  near  Lake  Ontario.  The  average 
barometer  for  the  month  at  six  stations  of  the  National  Bureau 
was  0.19  inches  below  the  normal. 

The  mean  temperature  of  the  State,  as  derived  from  the 
records  of  71  stations,  was  22.8  degrees ;  the  highest  local  monthly 
mean  being  31.3  degrees  at  Setauket,  and  the  lowest  13.9  degrees 
at  Potsdam.  The  highest  general  daily  mean  was  40  degrees  on 
the  29th,  and  the  lowest  was  8  degrees  below  zero  on  the  17th. 
The  maximum  temperature  reported  was  63  degrees  at  Erie  on 
the  28th,  and  the  minimum,  43  degrees  below  zero  at  Canton 
on  the  17th.  The  mean  monthly  range  of  temperature  was  69 
degrees,  which  exceeded  the  greatest  value  previously  recorded 
by  this  Bureau  by  8  degrees.  The  greatest  monthly  range  was 
94  degrees  at  Canton  and  Saranac  Lake,  and  the  least  was  50 
degrees  at  Fort  Niagara.  The  mean  daily  range  was  16  degrees; 
the  greatest  daily  range  being  50  degrees  at  Saranac  Lake  on 
the  18th,  and  the  least  0  degrees  at  North  Hammond  on  the 
29th.  The  mean  temperatures  of  the  various  sections  of  the 
State  were  as  follows:  The  Western  Plateau,  24.4  degrees;  the 
Eastern  Plateau,  23.4  degrees;  the  Northern  Plateau,  18.1  de- 
grees; the  Atlantic  Coast,  30.5  degrees;  the  Hudson  Valley,  26.2 
degrees;  the  Mohawk  Valley,  20.4  degrees;  the  Champlain  Val- 
ley, 18.4  degrees;  the  St.  Lawrence  Valley,  16.5  degrees;  the 
Great  Lake  Region,  24.9  degrees;  the  Central  Lake  Region,  24.9 


54  Eighth  Annual  REroiiT  of  the 

degrees.  The  average  of  the  mean  temperatures  at  27  station* 
possessing  records  for  previous  years  was  0.5  degrees  below  the 
normal;  excesses  generally  obtaining  in  southern  New  York  and 
deficiencies  in  the  northern  section. 

The  mean  relative  humidity  was  79  per  cent.  The  mean  dew 
point  was  20  degrees. 

The  average  precipitation  for  the  State  was  5.52  inches,  as 
derived  from  the  records  of  92  stations.  The  greatest  general 
precipitation  exceeded  6  inches  over  considerable  areas  of  north- 
ern and  southeastern  New  York,  while  the  least  amount,  ranging 
from  2  to  4  inches,  obtained  over  portions  of  the  central  and 
western  sections  of  the  State.  The  maximum  local  amount  was 
9.51  inches  at  Bedford,  the  minimum  being  2.50  inches  at  At- 
lanta. A  list  of  the  greatest  local  rates  of  precipitation  will 
be  found  in  the  table  of  meteorological  data.  The  heaviest  rain 
and  snow  storms  occurred  as  follows:  On  the  1st,  general;  on 
the  3d,  heavy  in  the  east,  lighter  in  the  northern  section ;  on  the 
6th,  the  maximum  for  the  month,  very  heavy  in  the  southeast; 
on  the  9th,  general;  on  the  13th,  heavy  in  northern  New  York;  on 
the  19th  and  20th,  heavy  in  northeastern  sections;  on  the  30th, 
very  heavy  on  the  coast,  lightest  in  western  New  York.  The 
average  total  snowfall,  as  reported  by  62  widely  distributed  sta- 
tions, was  25.3  inches.  The  amounts  for  the  various  regions 
were  approximately  as  follows:  The  Western  Plateau  and 
Champlain  Valley,  35  inches;  the  Northern  Plateau  and  St.  Law- 
rence Valley,  40-45  inches;  the  Central  Lakes  and  Eastern  Pla- 
teau, 20  inches;  the  Great  Lakes,  30  inches;  the  Hudson  Valley, 
15  inches;  the  Coast  Region,  8  inches.  The  average  precipita- 
tion at  29  stations  possessing  records  for  previous  years,  was 
2.24  inches  above  the  normal;  excesses  occurring  at  all  stations. 
The  amounts  were  the  greatest  observed  for  February  at  the 
following  stations,  whose  records  cover  the  periods  specified: 
Elmira,  16  years;  Cooperstown,  43  years;  Port  Jervis,  13  years; 
Waverly,  15  years;  Boyds  Corners,  26  years;  Plattsburg  Bar^ 
racks,  38  years;  Madison  Barracks,  36  years;  Oswego,  26  years; 
Ithaca,  18  years. 
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.The  average  number  of  days  on  which  the  precipitation 
amonnted  to  0.01  inches  or  more  was  14.2;  the  rain-frequency  in 
northern  ]New  York  and  the  Great  Lake  Begions  considerably 
exceeding  that  over  other  sections.  The  average  number  of 
clear  days  was  6.7;  of  partly  cloudy  days,  8.4;  and  of  cloudy  days, 
J3.9;  giving  an  average  cloudiness  of  57  per  cent,  for  the  State. 
The  greatest  cloudiness  obtained  over  northern  New  York  and 
the  Great  Lake  Begion. 

The  prevailing  direction  of  the  wind  was  from  the  west.  The 
average  total  wind  travel  at  6  stations  of  the  National  Bureau 
was  10,147  miles;  the  totals  being  generally  above  the  usual 
values  in  both  the  Coast  and  Great  Lake  Begion.  The  maximum 
velocity  recorded  at  the  above  stations  was  65  miles  per  hour  at 
New  York  on  the  7th. 

Lightning  was  observed  in  southeastern  New  York  on  the 
6th,  and  a  sharp  thunderstorm  also  occurred  in  that  section  on 
the  28th. 

Hail  fell  on  the  3d,  4th,  6th,  13th,  23d,  24th;  and  sleet  fell  on 
the  Ist,  3d,  4th,  6th  and  29th. 

Lunar  halos  were  observed  on  the  27th  and  28th. 

The  weather  of  February  presented  many  exceptional  features, 
the  most  prominent  being,  firstly,  an  abnormally  low  mean  pres- 
pore  over  the  State,  and  also,  on  the  6th,  the  lowest  actual 
barometer  recorded  in  Central  New  York  for  18  years  or  more; 
secondly,  an  excessive  precipitation  both  of  rain  and  snow,  break- 
ing many  records  of  20  to  43  years  in  extent  for  the  month; 
and  thirdly,  as  regards  temperature,  the  minima  of  the  17th  in 
Dorthem  New  York  reached  very  nearly  the  lowest  values  ever 
observed  in  this  State,  while  the  average  temperature  of  the  day 
was  the  lowest  yet  recorded  by  this  Bureau. 

The  first  half  of  the  month  was  marked  by  frequent  storms  of 
rain,  snow  and  wind,  the  temperature  throughout  the  period 
being  above  the  normal.  During  the  second  half  of  February 
brighter  and  cold  weather  prevailed,  the  deficiency  of  tempera- 
ture very  nearly  balancing  the  excess  of  the  first  period.    The 
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closing  days  of  the  month,  however,  were  mild  and  springlike, 
the  snow  disappearing  rapidly  in  all  sections,  causing  ice  jambs 
and  freshets  in  the  southern  rivers. 

Twelve  low  pressure  areas  passed  eastward  in  the  vicinity  of 
the  State  during  the  month;  a  number  considerably  in  excess  of 
the  usual  storm  frequency  for  February.  These  disturbances 
were  generally  strongly  developed,  bringing  high  winds  and  a 
large  precipitation,  especially  during  the  first  half  and  at  the 
close  of  the  month.  Storm  centres  passed  to  the  north  of  our 
borders  on  the  1st,  5th,  10th,  24th  and  28th,  on  all  of  which  dates 
the  temperature  was  above  the  normal.  Severe  storms  moved 
along  the  coast  on  the  6th  and  9th,  and  a  third  of  lesser  strength 
on  the  29th;  while  on  the  13th,  15th,  19th  and  24th  depressions 
passed  centrally  within  the  borders  of  the  State.  The  period 
from  the  6th  to  the  13th  was  an  exceptionally  stormy  one,  begin- 
ning with  the  hurricane  and  heavy  rain  due  to  the  coast  storm 
of  the  6th.  This  was  closely  followed  by  the  cyclone  of  the 
9th,  which  took  a  course  nearly  identical  with  the  preceding, 
bringing  heavy  snow  and  continued  high  wind;  and  succeeding 
this,  storms  passing  over  Canada  on  the  11th  and  over  south- 
eastern New  York  on  the  13th  prolonged  the  gales  and  snowfall. 
Traffic  was  seriously  impeded  in  all  parts  of  the  State  during  this 
period,  and  in  some  sections  of  northern  New  York  and  along  the 
lakes,  railways  were  blocked  by  snowdrifts  for  several  days. 

The  number  of  well  defined  high  pressure  areas  which  influ- 
enced our  weather  in  February  was  five,  their  maximum  pres- 
sures in  this  vicinity  occurring  on  the  3d,  8th,  17th,  21st,  25th  to 
26th.  The  first  and  second  highs  were  not  strongly  developed, 
but  the  latter  brought  a  considerable  depression  of  temperature, 
with  fair  weather  on  the  4th  and  5th.  The  third  anticyclone 
originated  in  the  extreme  northwest  on  the  12th,  and  while  re- 
maining nearly  stationary  for  three  days  gained  rapidly  in  in- 
tensity. On  the  16th  it  spread  along  the  Canadian  border,  at- 
tended by  intense  cold,  which  was  felt  in  New  York  on  the  morn- 
ing of  the  17th.    This  area  then  moved  to  the  northeastern  coast, 
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and  the  'weather  became  rapidly  warmer  with  the  advance  of  the 
severe  cyclone  of  the  19th.  Both  the  fourth  and  fifth  anticy- 
clones brought  considerable  depressions  of  temperature  on  the 
2l8t  and  25th  to  26th,  but  each  was  succeeded  by  a  sharp  ri^e 
dne  to  approaching  storm  areas;  and  the  month  closed  with  a 
temperature  about  15  degrees  above  the  normal. 
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Meteorological  Data 


Location  of  Stations. 
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•  •  •  • 

•  «  *  * 

a  •  •  • 

•  »  w  « 

.60 

•  •  •  • 

"• 

•  a  «  • 

•  «   *  • 

"As 

.16 

* 

■  «  «  « 

• 

•  •  •  • 

.60 

•  •   w   • 

.20 

.18 
t.28 

t".5t 

«  •  «  • 

.04 

■  a  •  • 
•  «  a  • 

2.05 

* 

* 
250 

a  a  •  • 

74 

12.40 

tt.7i 

•  a  a  • 

•  •  a  • 
a  a  a  • 

•  mm* 

a  •  •  a 

•  a  a  • 
a  a  a  • 

•  a  •  • 

a  a  •  a 

•  •  a  • 

•  a  a  a 
a  a  a  a 

.70 

* 

a  a  a  a 

.56 

a  a  a  a 

.50 

a  a    a    • 

.67 

.06 
1.24 

a  a  a  • 

a  a  a  • 
a  a  a  a 
a  •  •  • 
a   a  a   a 

.10 
T. 

a  a  a  a 

a   a   a   a 

a  a  a  a 
a  a  a  • 

• 

a  •  •  a 
a  •  a  • 
a  a  •  a 

a  a  a  ■ 
a  a  a  ■ 
a  a  a  a 
a   a   a   a 

t.24 

a  a  a  a 
m  m  m  m 

.Si 

•  a  a  • 

.46 

•  •  a  a 

:80 

.08 
.71 

•  •  •  * 

So.  East  Reaerroir 

Eaglu  Mills 

Marlboroagh 

Eaalon 

a   a  •  • 
a  a  •  * 

w  m  m  m 

a  a  a  a 

Mohawk  VatUy... 
Rome 

0.26 
26 

»  ■  •  « 

0.00 

•  *  «  • 

0.20 
.20 

a   *  •   ■ 

0.27 
.27 

0.31 
.31 

1.00 
1.00 

0.26 
.26 

■   a  a  a 

0.25 
.25 

6.56 
.66 

0.16 
.16 

a  a  a  a 

0.20 
.20 

a  a  a  a 

9.29 
.2 

a  a  a  a 

1.00 
1.00 

a  a  •  • 

6.§6 

.iS 

Utica 

a  a  •  a 

Champlain  Valloy 
Plattsb'b  Barracks 
Saratoga  Springe.. 
Olena  Falls 

6.25 

■  •  «  • 
•  •  •  • 

.50 

0.25 
.50 

•  •  •  ■ 

«    «   w   • 

0.06 

•  •  •  « 

*  «  •  • 

0.20 
T. 

•  •  •  • 

.41 

0.05 
.10 

•  ■  •  • 

0.39 
T. 

"78 

0.71 
1.35 

'."07 

T. 
T. 

a  a  •  a 
a  •  •  a 

6.40 
T. 

'-'80 

0.38 
.76 

a    a   a   a 
a   a  a  * 

9.00 

a  a  a  a 

0.60 

a   a   a  a 

0.09 
T. 

•  a  a  a 

.18 

0.64 
1.20 

a  a  •  • 

•Of 

St.  Lawrinee  VttVy 

Malone 

Madison  BMrracks. 

Watertown 

Canton 

0.26 
.16 

•  •  •  ■ 

•  •  •  ■ 

.42 

0.67 
.21 
.16 

•  w  a  • 

0.00 

•  w  •   • 

•  •  •  * 

•  »  •  * 

0.09 
.10 
.03 

•  •  •  « 

.20 

0.06 
.00 

■  •  *  • 
«  •  ■  • 

•   w  a  « 

1.06 
.30 

1.46 

i.'53 

6.47 
.86 
.50 

•  •  a  • 

.40 

0.05 
.27 

m  m  m  m 
a  a  a  ■ 
a  •  •  a 

0.58 
.47 
.86 

".t$ 

0.03 
.17 

a  •  •  a 
a   a  a  a 

0.84 
.80 
.26 

m  m  m   m 

.30 

0.07 
.40 

a  a  a  a 
a   a  '    a 

m  m  •  m 

0.41 
.48 

*   ■  a   • 
a  a  a  a 

.66 

6.81 

.52 
l.W 

m  m  mm 

T. 

DeKalb  Junction  . 

Maasena 

North  Hammond. . 
Ogdensburgh   .... 
Potsdam 

.41 

"*30 

• 

■   •  •  ■ 

•  •  •  • 

•  M    *    • 

t'.32 

•  •  •  * 

m  m  m  m 
«  «  «   • 
w  •  «  • 

.05 

".ii 

>  •  •  • 
•  «  «  ■ 

•  •  •  • 

.25 

•  a    *    * 

1.25 
'.'76 

i'Ai 

.TO 

■  •   a   a 

.36 

a   a  a  a 

a  a  a  a 
a  a  a  a 
a  a  a  a 
a  a  a    I 

* 

.28 

a  a  a  a 

.56 

a  a  a  a 

* 

a  a  «  a 

't'* 

* 

.34 

•  a  •  a 

.10 

t'i!46 

a  a  a  a 
a  a  a   a 
a  a  a  a 

a  a  a  • 

.18 

'lio 
"w 

.19 

a  a  a  « 
m  m  m  m 
a  a  a  a 

Ctroat  Lakeg 

Dnnkirk 

Westfield 

Buffalo 

Adams  Ceotre 

0.35 

«  «  •  * 
■  •  «  « 

.45 

0.03 

•  •  •■ 

T." 

•  w  «  « 

0.20 

".'•2 
.31 

■   •  a  • 

0.06 

•  •  «  • 

T. 
.06 

*  •  •  • 

0.06 

>  *  «  • 

a  a   »  ■ 

.04 

•   •  a  • 

0.92 

"96 
1.20 

•  a  •  a 

0.47 

•  a  a  ■ 

•  a  a  • 

.25 

6.09 

i'.os 

T. 

a  •  a  a 

0.62 

'L24 
.77 

0.12 

a  a  a  a 

T. 
.03 

m  m  m  m 

007 

'!04 

T. 

a  a  a  a 

0.10 

a  a  a   • 

.12 

t. 

a  a  a  • 

0.85 

•:ii 

.69 

a  a  a  ■ 

0.16 

•  •  •  • 

a  •  a  • 

.11 

a  a  •  • 

Pittaford 

Roc>ieBt4>r 

Scottsville 

Appletou   

Port  Niagara 

.55 
.55 

•  • 

.20 
T. 

T."' 

a  •  •  • 

*!i7 

.16 
.09 

•    •    a    • 

.03 
.30 

T. 
.13 

".OS 
T. 

'"03 

«   a  a  a 

•  a  a  • 

• 

•  a  •  * 

1.18 
1.15 

l.U 
1.98 

•  •  •  a 

.28 
".12 

•  •  •  » 

a   a   a  a 

.01 

V  a  a  a 

T. 

a  a  a  • 

.76 
1.60 

'!60 
88 

.26 

.20 

a  a  a  • 

.02 
T 

T. 
.01 

i- 

T. 

a    a   a    a 

.04 

t." 

T. 

.26 
.36 

a  a  a  a 

.47 
.10 

.86 
.18 

•  a  *  a 

.01 
.08 

Baldwin  iiville 

Skaneatelea 

Syracuse  

Ridgeway 

.42 
.21 

".40 

«  « •  ■ 
«  •  •  « 

.80 

.25 

.... 

.02 

.10 

■  *  *  • 
*  •  •  « 

T. 

.43 
.63 

a    •    •   • 

T. 

1.G2 
.66 

".93 

.20 

.30 

"25 

T. 

«  •  •  • 

a  a  a  a 
a    a  a  a 

.60 

.70 

"ii 

T. 

m   m  m   m 
a   a   a    • 

.05 

.26 
.08 

'*.61 

.20 

.08 

't." 

.20 
.40 

'".26 

.16 
.17 

a  a  a  a 

.68 

Demster 

Palton  

Oswego  

Palermo 

.53 

.50 
.32 
.28 

.32 
.«7 
.06 
.11 

•  «  « • 

.28 

"26 
.10 
.08 

•  •  •  « 

•  w   •   • 

.08 
.14 

.12 
.20 
.03 
.03 

'".03 
T. 

.03 

.06 
.25 

"03 

1.20 
.50 

1.47 
.10 

.37 

.90 

.92 

1.03 

.70 
1.40 

.83 
1.42 

1.50 

".72 
.07 

.02 
.10 
T. 
.16 

".26 

a  a  •  a 

.02 

a  a  a  • 

.90 
.55 
.36 

.17 
.90 
.76 
.60 

.40 

:U 

.30 
.53 

a   a  a   • 

.03 
.06 

.04 
.60 
.03 
.07 

.05 

t" 

.02 

1 

.54 
.20 
T. 
.20 

.23 

1    T. 
'     .12 
.... 

.07 
.50 
.51 
.30 

.20 

".« 

.93 

.66 
.30 
.11 
.13 

Phoenix 

.56 

Lvons 

T.  i  ---- 

.16 

Rose 

Erie.  Penna 

.08 
.68 

.21 
.06 

Oetnral  Lakes 

Flemin;j 

0  40 
.81 

T. 
T. 

«  *  *  • 

0.22 
.20 
.27 

■  «  •  « 

T. 
T. 

«  •  *  ■ 

•  *  a   • 

6.66 

m   m   m   m 

.25 

•    •   a   • 

1.22 
1.67 
1.00 

•  •  •  • 

0.17 
.40 
.05 

a  a  a  • 

0.03 

a  a  a  • 

.13 

0.67 
.80 
.67 

T. 

w    m  m  • 
a   a   a    > 
a    a   a   • 

0.03 

a    a    a    > 

.10 

0.00 

.... 

0.30 
.60 
.30 

T. 

a  a  •  • 

Sherwood  

Watkius 

•     a    a    a 

a   a  a  • 

Romulus 

Ithaca  

.7t    .... 
.50      .01 

0.33:  o.oe 

.21 
.22 

0.19 

T. 

T. 

•  a  a  « 
a  a  a  • 

1.14 
1.65 

•   a  •   ■ 

.26 
.04 

0.:m 

*T.' 

•     a    a    > 

0.04 

".82 

a    a    a    ■ 

0.53 

•    a   a   ■ 

T. 

"63 

a    a   a   • 
1 

0.13 

1 

.... 

1 

.14 
.17 

a  a  •  • 

T. 

Penn   Tan 



Average 

0.17 

0.00 

1.13 

o.iu 

i  0.06 

6.39 

o.ii 

*  Amount  included  in  next  measurement,    t  Not  used  in  computing  the  averages,    t  Record 
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TATioN  FOB  FEBRUARY  —  {ConcLvded). 


i 

..1 

17 

18 

10 

»0 

SI 

SS 

23 

%4k 

25 

26 

27 

28 

20 

• 

1 

o.oo 

4.04 
T. 
T. 
T. 
.07 

.18 

.OR 

0.01 

T. 

0.09 
.20 
.20 
.05 
.42 

.15 

* 

0.04 
.42 
T. 

.06 
t.l8 

T. 

T. 

00.1 
T. 
.01 

"t." 

.04 

0.01 
"".05 

0.40 

•  •  •  a 

«  •  •  • 

•  •  •  • 

•  •  •  « 

•  «  •  • 

0.04 
.01 

T. 
.04 
.09 

.10 

•  •  «  • 

0.01 
T. 

•  *  •  • 

•  •  •  « 
■  •  •  • 

•  •  •  • 

.04 

T. 

•  «  •  « 

•  •  •  • 

't.' 

a  •  •  « 

1.50 
1.89 
1.68 
1.50 
1.90 

1.25 

«  «  *  ■ 

5.95 
4.03 

"'".62 

T. 
.01 

4.92 

*"'.47 

.T 
T. 

6.47 
6.98 

4.19 
4.44 

—  1 

4.41 

.06 

.04 

■  •  •  • 

.12 

•  «  »  • 

•  «  •  • 

2.56 

7.49 

7.18 

.45 

.04 

•  •  •  « 





•  *  •  ■ 

1.40 

6.53 

.38 

0.08 
.08 

0.20 
.20 

0.00 

4.30 
.30 

0.00 

0.05 
.05 

•  «  •  • 

0.00 

•  w  •  « 

0.00 

■  a  •  « 

•  •  •  • 

0.55 
.35 

2.24 

1.05 
1.05 

4  61 

0.38 
.30 

4.00 

0.00 

0.00 

0.28 
.28 

7.59 
7.59 

T. 
T. 

0.50 
1.04 

0.00 

0.40 

0.00 

0.88 
1.00 

0.00 

0.00 

0.00 

0.02 
.06 

0.00 

•  «  «  « 

0.90 

0.00 

0.00 

•  m  m  • 

1.04 
.26 

5.81 
4.21 

.74 

0.19 
.36 

0.04 
.12 

0.05 
.10 

4.20 
.21 
.42 

0.41 
.06 

0.04 

•  •  «  • 

w  m  m  m 

T. 

•  •  •  • 

*  *  *  • 

0.00 

*  •  •  « 

*  •  *  • 

•  ■  •  • 

0.00 

«  •  •  ■ 

•  «  •  ■ 

1.83 

9.08 
.18 

•  •  •  • 

5.41 

0.84 
.M 

0.01 

.47 

6.00 

0.40 

0.03 

4.82 
4.47 

.24 

.18 

5.84 

.50 

.10 

.40 
.18 

.07 

.06 

.02 

•  •  «  • 

•  •  •  • 

•  •  •  • 

»  m  m  • 
•  «  »  a 
9  m  m  m 
■   «  •  * 

T. 

•  •  •  « 

•  •  •  • 

•  •  «  • 
«  •  •  ■ 

•  «  «  » 

4.02 

.20 
.03 

•  •  •  « 

.04 

«    •    M    ■ 
■     •    •    * 

0.20 

5.45 

.15 

• 

8.81 

.99 

Tio 

— ..• 

.03 

* 

0.43 

"V.io 

0.21 

.10 

.04 

.01 

"■'".56 

4.08 

T. 
0.01 

•  •  •  ■ 

•  •  «  • 

0.01 

.02 

•  •  «  • 

0.13 

3.20 
'4.64 

o.u 

0.M 

0.02 

T. 

0.08 

0.01 

4.64 

.11 
.11 

.16 
.04 

""*oi 

T.' 

'".14 

"t".' 

*!43 

*  *  «  • 

T. 

4.65 

.» 

.41 

.01 

.14 

T. 

5.02 

.T 

.09 

.09 
.33 

.04 

.15 

.02 

.01 

.04 
.11 

.08 
.10 

""".01 

.01 
.01 

T. 

.32 
.38 

•  »  •  * 

•  •  •  « 

.28 
.08 

4.29 
5.87 

.17'    T. 
.20        .04 

.08 

.04 
.03 

.05 
.42 

.04 
T. 

.44 

.04 

.03 
.03 

.40 

.08 

.08 
T. 

.07 
.02 

m  •  m  w 

.05 
.03 

.26 
.20 

.20 
.05 

■  •  •  • 

m  •  •  m 
•  •  •  * 

•  w  «  • 

•  «  «  « 

.22 

•  •  •  ■ 

.01 

•  •  a  • 

.73 
.57 

3.25 
2.71 

.30'    T- 

6.89 

.20 

.02 

3.84 

.31 
.34 

.10 

.08 

.05 

.13 

.16 

1.24 

.15 

.83 

T. 

.20 
.10 
.03 

0.05 

.04 

.01 

.38 
.30 
.11 
.20 

'"".03 
.01 
.06 

0.00 

""".06 

.01 

.05 

"t." 

T. 

•  •  •  a 

•  •   *   ■ 

T. 

•  «  •  • 

"'io 

T. 

•  «  •  ■ 

T. 

.10 

.12 

'."08 
.12 

T. 

«  •  •  • 

.20 
.02 

0.34 
.50 

•  •  «  • 

•  •  ■  • 

•  •  *  tt 

•  •  •  • 

•  •  «  « 

•  «  ■  • 

w   •   •    • 

•  •  A   • 

0.00 

«  •  •  « 

•  «  •  ■ 

•  •  •  ■ 

•  «  «  • 

•  »  «  • 

T. 

.07 

•  *  *  • 

•  •  ■  > 

4.17 

■    •    M    • 

.66 

T. 

.18 
.06 
.11 
.10 

.80 
.80 
.18 

0  75 
•44 

1.35 

8.06 
4.76 

.01 

.04 
.04 
.03 

.13 
.30 
.15 
.07 

T. 

.30 
.01 

.05 
T. 

7.35 

.44 

.01 

.01 

4.90 
5.13 

.06 

T. 

T. 
.03 
.05 

0.01 
T. 

.25 

"*"05 
T. 

0.04 

.06 

"tV" 

0.00 

5.23 

.21 

4.28 

.OS 

4.87 

.09 

T. 

4.00 

.01 
0.00 

3.97 

4.41 
4.20 

.14 

.17 



6.09 

T 

T. 
.03 

T. 

.47 

.74 
.20 

:::: 

•  ■  •  ■ 

.03 

.44 
.80 

8.44 

T. 

.05 

T. 

T. 

T. 

4.41 

.... 

0.1] 

4.46 

T. 

T. 

0.09 

0.14 

0.04 

0.41 ; 

0.08 

0.01 

0.01 

0.09 

4.01 

0.12 

0.86 

5.52 

ftir  tk4  moatb  iaconpleU.    |  Reports  too  Ute  to  bo  n^ed  in  oompating  tho  avoragos.    T=Traco. 
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Eighth  Annual  Report  of  the 


Statistics  of  Temperatubs 


STATIONS. 


WeMtem  Plateau  . 

Angrelica 

Humphrey 

Elmira 


Eastern  Plateau 

Oxford 

Cortland 

Hamilton , 

Cooper^town  ... 
Waverly 


Northern  Plateau. 
Lowville 


Atlantic  Coast. 
New  York  city. 
Setauket 


Hudson  Valley 

Albany , 

Honeymead  Brook. . . 
West  Point 


Champlain  Valley 

PlattsDurgh  Barracks. 


St.  Laiorence  Valley. 
Madison  Barracks . . . , 

Canton , 

North  Hammond .... 
Potsdam 


Great  Lakes 

Buffalo , 

Rochester 

Fort  Niagara 

Baldwinsville 

Osweg*  ,. , 

Palermo 

Erie,  Pennsylyania . . 


COUNTY. 


Allef^any 

Cattaraugus.. 
Chemung 


Chenango 
Cortland  . 
Madison . . 
Otsego  — 
Tioga  .... 


Lewis 


Central  Lakes 
Ithaca 


Average  departure. 


New  York  . . . . 
Suffolk 


Albiny . . 
Dutchess 
Orange . . 


Clinton 


Jefferson 

St.  Lawrence. 


Erie 

Monroe 

Niagara 

Ononddga.... 
Oswego     . . . . 


41 


Brie 


Tompkins . . . . 


a 
o 

li 

o  » 

"3  o 

S 

u 
O 


24.1 
22.1 
28.5 

26.8 

22.6 
28.0 
22.2 
22.4 
20.9 
24.5 

20.3 
20. S 

80.9 
31.  :S 
80.5 

25.9 
24.4 
24.9 
28.5 

18.5 
18.5 

18.7 
20.7 
18.0 
18.1 
18.1 

24.8 
24.5 
21.5 
26.1 
24.1 
24.5 
2t2.3 
27.3 

25.2 
25.2 


£ 

i. 

o 

o 

s 

3 


14 
13 
19 


29 
20 
20 
43 
14 


80 


26 

11 


23 
16 
68 


48 


39 
84 
18 
29 


26 
26 
40 
20 
26 
48 
28 


18 


TtiMPSRATDRK  (DeQRKSS  FaHR.). 


1855 
18H4 
1861 


1828 
1829 
1827 
1854 
188-^ 


1827 


1871 
1886 


1874 
18H1 
1826 


1839 


1889 
18t)2 
18<57 
1828 


•9 

0 

•2 

o 


1896 
1896 
1896 


1896 
1896 
1896 
1896 
1896 


1896 


1896 
1896 


1896 
1896 
1«96 


1896 


1871 
1871 
1842 
1854 
1871 
1854 
1874 


1879 


1896 
18% 
1896 
18D6 


1896 
1896 
1896 
1896 
1896 
1896 
1896 


1896 
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Meteorological  Summary  for  March,  1896 


The  average  atmospheric  pressure  (reduced  to  sea-level  and  32. 
degrees  Fahr.)  for  the  State  of  New  York  during  March  was 
30.02  inches.  The  highest  barometer  was  30.71  inches  at  Friend- 
ship on  the  24th,  and  the  lowest  was  29.12  inches  at  New  York 
city  on  the  11th,  this  being  the  lowest  pressure  for  the  month 
of  March  reported  to  this  Bureau  since  its  establishment  in  1889. 
The  average  pressure  at  six  stations  of  the  National  Bureau  was 
^about  normal,  the  pressure  in  the  western  portion  being  gen- 
erally in  excess,  and  deficient  in  the  eastern  section. 

The  mean   temperature  of  the  State,  as  derived  from  the 
records  of  72  stations,  was  24.9  degrees,  which  is  the  lowest 
March  value  during  the  period  covered  by  the  operations  of  this 
service,  and  the  lowest  recorded,  at  stations  having  a  longer 
record,  since  1885,  in  which  year  the  average  of  the  March  means 
was  about  four  degrees  lower  than  that  of  March  this  year.    The 
highest  local  monthly  mean  was  33.6  degrees  at  Brooklyn,  and 
the  lowest  was  17.7  degrees  at  Saranac  Lake.    The  highest  gen- 
eral daily  mean  was  43  degrees  on  the  30th,  and  the  lowest  was 
12  degrees  on  the  13th.     The  maximum  temperature  reported 
was  77  degrees  at  Jamestown  on  the  29th,  and  the  minimum  was 
20  degreee  below  zero  at  Canton  on  the  24th.    The  mean  monthly 
range  of  temperature  was  59  degrees,  the  greatest  range,  77  de- 
grees, occurring  at  Jamestown,  and  the  least,  45  degrees,  at 
Setauket.    The  mean  daily  range  was  18  degrees,  the  greatest 
local  daily  range  being  49  degrees  at  South  Kortright  on  the 
18th,  and  at  Angelica  on  the  21st,  and  the  least,  0  degrees  at 
Avon  on  the  9th. 


76  Eighth  Annual  Report  of  the 

The  mean  temperatures  of  the  various  sections  of  the  State 
were  as  follows:  The  Western  Plateau,  24.5  degrees;  the  East- 
ern Plateau,  24.5  degrees;  the  Northern  Plateau,  19.9  degrees; 
the  Atlantic  Coast,  32.4  degrees;  the  Hudson  Valley,  28.1  de- 
grees; the  Mohawk  Valley,  24.2  degrees;  the  Champlain  Valley, 
23.2  degrees;  the  St.  Lawrence  Valley,  21.4  degrees;  the  Great 
Lake  Region,  25.4  degrees;  the  Central  Lake  Region,  25.1  degrees. 
The  average  of  the  mean  temperatures  at  26  stations  possessing 
records  for  previous  years  was  5.4  degrees  below  the  normal 
value,  deficiencies  occurring  in  all  sections,  the  greatest  being 
over  the  Northern  and  Eastern  Plateaus  and  the  least  at  Coast 
stations.  i  \  I 

The  mean  relative  humidity  for  the  State  was  76  per  cent. 
The  mean  dew  point  was  20  degrees. 

The  average  precipitation  for  the  State  was  4.92  inches,  as 
derived  from  the  records  of  89  stations.  The  distribution  of 
rain  and  snow  over  the  State  was  comparatively  uniform,  ex- 
cesses occurring  in  all  regions  but  being  heaviest  in  southeastern 
sections.  The  maximum  local  precipitation  was  12.02  inches  at 
West  Point,  and  the  least  1.55  inches  at  Mt.  Morris.  A  list  of 
the  heaviest  rates  of  precipitation  is  shown  in  the  table  of  me- 
teorological data.  The  average  snowfall  for  the  State  was  25.5 
inches,  as  derived  from  the  reports  of  59  stations.  The  greatest 
local  snowfall  was  50.4  inches  at  Number  Four,  Lewis  county. 

The  average  precipitation  at  27  stations  possessing  records 
covering  a  period  of  ten  years  or  more,  was  2.02  inches  above 
the  normal  amount,  excesses  occurring  at  all  stations  excepting 
Madison  Barracks.  The  amounts  were  greatest  for  March  dur- 
ing the  period  covered  by  the  records  at  the  following  stations-: 
Angelica,  10  years;  Oxford,  26  years;  Port  Jervis,  13  years; 
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Honeymead  Brook,  16  years;  Poughkeepsie,  21  years;  West 
Point,  49  years;  Boyds  Corners,  26  years;  and  Ithaca,  18  years. 

The  average  number  of  days  on  which  the  precipitation 
amounted  to  0.01  inches  or  more  was  12.6,  the  St.  Lawrence  Val- 
ley and  Central  Lake  regions  having  the  least  number  of  rainy 
days  and  the  Northern  Plateau  the  greatest  number. 

The  average  number  of  clear  days  was  9.9,  of  partly  cloudy 
days  9.2,  and  of  cloudy  days  11.9,  giving  an  average  cloudiness 
for  the  State  of  54  per  cent.  The  maximum  cloudiness  prevailed 
over  the  northern,  central  and  eastern  portions  of  the  State. 

The  prevailing  wind  direction  was  from  the  northwest.  The 
average  wind  travel  at  six  stations  of  the  National  Bureau  was 
10.981  miles,  the  movement  at  Rochester  being  below  the  aver- 
age; and  at  Albany,  Buffalo  and  New  York  considerably  in  (ex- 
cess of  the  average  for  previous  years.  The  maximum  velocity 
recorded  was  72  miles  per  hour  at  New  York  city,  on  the  4th. 

Hail  fell  on  the  12th,  16th,  19th  and  30th.  Sleet  occurred  on 
the  2d  and  16th.  Thunderstorms  occurred  on  the  2d,  6th,  7th, 
6th,  15th,  16th,  19th  and  30th. 

Solar  halos  were  observed  on  the  6th,  14th,  15th,  18th,  21st, 
22d,  25th  and  30th.  Lunar  halos  were  observed  on  the  21st,  24th 
•nd  25th.  Auroras  were  observed  on  the  3d,  4th,  12th,  14th,  30th 
and  3l8t. 

March,  1896,  ranks  with  February  as  a  rough  and  windy 
month,  presenting  in  its  general  features  a  series  of  seven 
strongly  developed  storms,  bringing  brief  warm  waves  and  heavy 
precipitation,  alternating  with  longer  periods  of  fair  cold 
weather  and  high  westerly  winds.  The  average  temperature 
was  thus  much  below  the  normal. 
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The  most  frequent  enow  and  rain  storms  and  the  maximum 
cloudiness  obtained  from  the  1st  to  the  11th,  after  which  time 
anticjclonic  conditions  and  brighter  but  windy  weather  pre- 
vailed. Heavy  freshets  due  to  the  melting  of  the  heavy  snowfall 
of  March,  and  that  which  had  accumulated  through  the  wooded 
rplands  in  February,  occurred  several  times  during  the  month, 
causing  much  damage  to  property  along  the  banks  of  the  Gen- 
esee, Hudson  and  other  river  systems. 

Nine  areas  of  low  pressure,  or  about  the  usual  number  for 
March,  passed  in  the  vicinity  of  New  York  during  the  month. 
Three  well-developed  storms  passed  centrally  within  the  limits 
of  the  State  on  the  1st,  7th  and  19th;  the  first  and  second  of  the 
series  bringing  high  winds  and  heavy  rain  turning  to  snow,  while 
the  snowfall  accompanying  the  third  storm  was  the  heaviest  of 
t-he  season,  and  was  badly  drifted  by  westerly  gales.  A  cyclone 
which  passed  northward  along  the  coast  on  the  11th  developed 
the  lowest  pressure  of  March  in  that  region,  and  during  its  pas- 
sage a  severe  blizzard  was  felt  throughout  the  State.  Three 
energetic  depressions  of  a  third  class  passed  centrally  over  east- 
ern Canada  on  the  22d,  26th  and  30th,  bringing  moderate  rains 
for  the  State  at  large,  high  winds  and  warmer  weather,  espe- 
cially on  the  30th,  which  was  much  the  warmest  day  of  the 
month.  The  above  includes  the  principal  cyclones  of  March,  but 
in  addition  two  broad  and  less  sharply  defined  low  areas  ap- 
peared over  the  Central  States  and  Lake  Region  on  the  10th  and 
16th,  the  former  brjuging  a  moderate  and  the  latter  a  heavy 
snowfall  in  this  State. 

% 

The  high  pressure  systems,  nine  in  number,  generally  took  a 
northerly  course  toward  the  Atlantic  coast,  so  that  their  maxi- 
mum pressures  were  felt  in  the  vicinity  of  New  York.    The  date« 
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<;t  nearest  approach  were  the  4th,  10th,  13th,  18th,  20th  and  21st, 

24th,  27tb  to  28th,  30th  and  31st.    The  maximum  pressure  and 

coldest  weather  were  due  to  the  first,  third  and  sixth  of  the  series, 

all  of  which  followed  the  passage  of  severe  cyclonic  storms,  thus 

giTlng  steep  pressure  gradients  and  very  high  westerly  winds. 

I 
Snow  melted  rapidly  during  the  warm  waves  of  the  7th,  19th 

and  22d,  but  notwithstanding,  the  greater  part  of  the  State  was 
well  covered  until  near  the  close  of  the  month,  and  even  then 
much  remained  in  northern  New  York,  and  in  the  wooded  high- 
lands of  other  sections,  frequently  making  it  difficult  to  carry  on 
the  maple  sugar  harvest. 

Robins  commonly  made  their  appearance  between  the  26th  and 
30th,  and  blue  birds  were  also  seen  at  a  few  southern  stations 
on  the  latter  date. 

Wedgwood  reported  a  heavy  deposition  of  ice  upon  tree 
branches  on  the  1st. 
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Sren  twood 

.02 
.09 
.69 

0.10 
.08 
.24 
.14 
.12 

.28 

0.07 
.02 

T. 

.35 

0.01 

0.00 

0.04 

.30 
.27 

.21 

0.85 
.45 
.85 
.55 
.51 

T. 

Scatanket 

0  02 
T. 
T. 

•  ■  •  «  ■ 

T 

T. 
T. 
T. 

.02 
.02 

T. 

"f.* 
T. 

.03 
.14 

0.59 
.65 

Bedford 

JJutfAon  VaUey  — 
Albanv 

f 

T. 

Lobanon  Springs  . . 
Hon^vmead  Brook . 
Poaghkeepsie 

WappiDKors  Falls. . 
West  Point 

•  •  •  «   ■ 

.35 

.50 

.18 

t.43 

T. 

.. 

.58 

.03'     .15 

1.75 
.... 

Bovda  Comers ..... 

:::::i--::!::::: 

Carmel  ............ 

1.08 

.16 

1 

.26 

T. 

.63 

Southeast  Bofterv'ir 

I 

Eairle  Mills 

• 

.55 

1.00 



M  arlborou  if h  ...... 

Easton 

.67 

0.20 
.20 

d.oo 

.28 
0.00 

.49 

* 

0.55" 
.55 

1111 

0.09 
.09 

..... 

Mokawk  Valley.,.. 

Rome  

tJtica 

0.00 

0.00 

0.68 
.68 

0.30 
.80 

0.00 

0.00 

0.00 

0.00 

0.00 

•  •  •  « 

Ohamplain  ValUy. 
IPlatts    Barracks. 

0.75 

• 

0.22 

tl.25 

0.80 

* 

? 

t.40 

0.25 
.60 

T. 
T. 

0.42 

.20 

0.12 
.23 

0.00 

0.00 

9 

• 
• 

? 

0.09 

0.0a 

Saratofira  SDrintFS  .. 

. 

Glens  Falls 

St.  La  wrtnte  YaVUy 
^falouA            -. 

.75 

0.72 
.63 

.22 

0.14 
.12 

.80 

0.05 
.26 



6.00 

000 

0.00 

.68 

0.22 
.56 

0.03 
.08 

0.00 

0.00 

* 

0.01 
T. 

tl.l4 

0  22 
.61 

•  •  •  •  • 

0.01 
.09 

•  «   •  • 

T. 

Madifion  Barracks. 

IVatortown    

1.10 
.96 

.99 

.05 
.20 

.07 

.05 

-  •  •  •  • 

.17 
.28 

.38 

.01 

.10 

* 
* 

t.41 
t50 

.11 

Canton    ...... 

..... 

DeRalb  Junction.. 
MnMsena   

» 

•  •  «  • 

North  Hammond.. 

1.17 

.61 

.01 

•  •  •  ■ 

T. 

T. 

.03 

.10 

T. 

OadensburfiT .  ...... 

Potsdam 

.17 
0.40 

.36 
0.08 

0  01 

T. 

T. 

0.11 

.15 
0.50 

0.05 

0.09 

0.02 

0.27 

.80 
0  51 

0.01 

OreatLaJcM 

Dnukirk 

0  04 

Wcatfield  

.71 
.10 

.48 
.79 

"in     -isi 

T. 
.09 

•    «    •    ■    w 

T. 

BnflFalo 

Adams  Centre 

.08 

.04 

T. 

T. 

T. 

"t. 

.02 

;66 

T. 

Plttaford   

Bocbester 

Scottsville  

.14 
.47 

.18 
.19 

T. 

.02 

T. 
.03 

..... 

.03 
.02 

.56 
.65 

* 

.05 
.06 

.56 
.59 

.01 

.02 

.18 
.24 

1.12 
1.11 

•    *    M    • 

AppletoD   

.29 

T. 

;::::  ;.   1 

.13 

.68 

80 
t.85 

.45 

T. 

•  «  •  ■  • 

.10 
.07 

T. 

T. 

.05 
.09 

T 
T. 

".'03 

.12 
.10 

.50 
.85 

.17 
.05 

.10 
.41 

T. 

Fort  Niagara 

Bald  win  sville 

Skanea  teles 

.16     T.  1 

.36 
1.12 

.30 
.05 

".08 

T. 

. 

T. 

Svracn«e ' 

..     1 

,,,..1  

Bidecwa  V 

.25 

.88 
.84 

1.04 

.18 

.86 

.02 

X. 

.58 
.40 

.01 

.15 

.06 

.20 
.80 
.25 
.60 

.71 
.10 
.30 
.22 

0.5i 
.60 

.08 

Derost  er 

Fultnn 

'""62 
.06 

.13 
.30 
.10 
T. 

•  •      • 

.01 
.03 

13 
T. 
T. 
T. 

•  «  •  * 

. . . .« 1 
T. 

.•mv 

.43 

T. 

"40 
.06 
.40 

.80 
.18 

M- 

Osweifo 

.62 

.48 

.53 

".61 
.65 

0.42 
T. 

T. 
T. 

.26 
.40 
.05 
.01 

0.16 

...  .| 

T. 

14 

Palermo 

.4a 

JlPbcBnix 

Lvous  

T. 

>     «    M    * 

T. 

.25 

'".i'l 

O.fO 
1 

"t." 

T. 

0.11 
.40 

1.90 

•  •  •  • 

T. 

T. 

Bbse 

97 
.02 

.01      10I 

T. 

Erie,  Pennsylvania 

Central  Lakes 

Fleming 

.04 
T. 

.4U 

1 

0.43 

T. 

1 

0.29    0.12i    T. 
.45      .40' 

T. 

0.00 

. .. . . 1 

T. 
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TATioN  FOB  March  —  {Continued), 


IS 

16 

" 

18 

19 

«0 

91 

29 

S3 

84 

•  *  •  •  • 

.03 
.04 

? 

S5 

S6 

II    ■■ 

37 

"ioi 

0.05 
T. 

''".02 
.17 

.22 

98 

80 

30 

31 

Totftl. 

1 

ft  "TS  1    ?A 

.25 

.82 

"io 

T. 

.00 

0.02 

T. 

T. 

T.' 

.15 

.28 
.40 
.20 
.19 

0.07 
.01 
.10 
.10 
.14 

.08 

* 

0.00 

.05 

T.' 

.10 

0.14 
.03 
.32 
.15 

.30 
.07 

.05 

.... 
..... 

..... 

... 

0.06 

1.15 
1.00 
1.00 
1.21 

0.52 
.50 
.41 
.06 

1.03 

1.28 

7.41 

r.  o  1.  IV 

•  '  f.80 

*  •  •  • 

'*".i6 

.16 

0.81 
.14 
.13 
.03 
.05 

.06 
1.15 

T. 
T. 

2.M2 

.21  1.00 
.101.34 

«.1I0.42 

.10    .15 

.#2  .... 

.tU    .60 

•    f.72 

.351  05 

..... 

.M 
.37 

0.52 
.31 
.62 
.40 
.63 

.15 
rL82 

0.00 

.76 
1.35 

1.35 
1.12 
1.26 

i.r 

1.07 
1.72 

T. 

0.48 

.10 

0.27 

.24 
8.70 

0.00 

•  •  •  •  . 

4.81 
7.03 

6.14 
4.66 
5.22 
5.84 
6.20 

784 

12.02 

8.30 

---.1 

1.65 

WYz 

..... 

WW.     T.' 

t 

1 

.14 

.12 

1.26 

6.90 
680 

9a'          akAl          RA 

.45 







.50 

.10 

2.60 

.cV 

.•IV     .»w  ..... 

.... 

«.06 

*.*«3  WW  ...'.'. 

0.14  0.00   0.00 

t  H                           J.    tk 

'".ii.'.V.. 

0.66    0.00 

0.10 
.10 

0.00 

0.00 

0.00 

0.10 
.10 

.81 

0.48 
.48 

O.OC 

0.68 
.68 

.89 

0.08 
.08 

0.00 

w    •    •           « 

0.00 

4.52 

4.74 
4.74 

1 

.00 

«.00  0.20 

1     * 

0.80   0.00 

n.ao 

1.85 
.50 

0.45 
.70 

0.00 

0.00 

0.00 

0.00 

0.00 

.... 

0.08 

0.00 

0.00 

0.88 
.06 

0.16 
.10 

0.00 

6  52 

---■! 

....,   .20 

T.  •  T. 

....    T. 

,1 

.80 

0.15 
.23 

-03 
.15 

01 

0.05 
"'.01 

2.20 

0.41 
.57 
.50 

.45 

.20 

0.60 
.71 
.66 

1.60 
.60 

.57 

0.00 

•   ■   ■   « 

0.00 
.06 

0.00 

0.00 

0.00 

.15 

0.65 
.62 
.62 
.91 
.47 

.61 

0.08 

.12 

.16 

.25 

..... 

0.00 


.70 

0.18 
.09 
.12 
.37 
.30 

.23 

0.00 


0.00 

6.52 

3.84 
4.75 
1.96 

.18 
.09 

!;;'.:i'.'.::! 
1 

5.23 
4.49 

3.30 

-02 

.00 

•  «  •  « 

.80 

.70 

" "  .61 

0.52 

..... 
T. 

"iis 

0.14 

.40 

— 

■  •  «  •  » 

'3.34 
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«  «  »      ■ 
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T. 
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T. 
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T. 
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tV 
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' 

1 

t 
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.91 

"  T. 

.  .45 
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.70 

T. 

T. 
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1 

1 

1 

i 
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4.84 
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1 
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T. 
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T. 
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.86 
0.02 

6.36 

«  •  •  « 

tV 

0.03 

•  *  * . 
T. 

0.00 

I     .80 

1        72 

.04 

....1 
T. 

T. 

"t." 

03 
T. 

0.02 


0.06 


4.73 
3.41 

0.16 

.  •  .  •. 

1.84 
1.30 

0.02 

0.01 

0.00 

0.09 

4.60 
3.95 

94 


Eighth  Annual  Report  of  the 


Daily  and  Monthly  Pbecipz 


STATION. 
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2 

3 

4 
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6 
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.50 
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.03 
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T. 
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T. 
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II  BcoeiTed  too  l*te  to  be  inolnded  in  the  ayeragee. 
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Eighth  Annual  Bbpobt  of  the 


Statisiics  of  Tempbbatubb 


STATION. 


Weftitm  Plateau. 

Angelica 

Humphrey 

lElmira 


EtuUm  PlaUau. 

Oxford  

Cortland 

Hamilton 

Goopenitown 

Waverly 


Northtm  PlaUau. 
Lowville 


COUNTS. 


(»4 

o 


p 

o 

a 


AlUgany .. 
Oatt«ragns 
Chemung  . 


Chenango 
Cortland.. 
Madison . . 

Otaego 

Tioga 


Lewia 


••5 


g 

o 

^ 

29.9 
28  2 
28.1 
:(3.4 

29.9 
31.2 
29.9 
30.9 
27.4 
30.2 

29.3 
29.3 


AUantit  O^att., 
New  York  City. 
Secauket 


H^tdMon  ValUy 

AlbHU\' 

Honeymead  Brook  .. 
Went  Point 


Ohamplain  Valley.. . 
PlatYbb'Kh  Barracks 

St.  Lawrence  Valley. 
MadUou  Barracks... 

Canton    

North  Hammond 

Potsdam 


Ore4it  Lakes 

Buffalo 

Rochester 

Fort  Niagara 

Baldwinsville 

Oflweiro 

Palmero 

Erie,  Pennsylvania. 


Central  Laket 
Ithaca 


Average  departure. 


35  _g 

NewYoVkl!!!    38!5 
Suffolk 35-2 

33.0 

Albany 31.7 

Datchess !  31.4 

Orange 35.8 


Clinton 


Jefferson 

St.  Lawrence. 


Erie 

Monroe . . . 
Niagara  .. 
I  )nondaga 
Oswego  .. 


Erie 


Tompkins 


27.2 
27.2 

26.4 
28.5 
21.7 
36.8 
28.7 

30  t 
30.3 
30.4 
31.6 
29  4 
21».9 
27.6 
32.4 

30.8 
30.3 


Tempebatitrb  (Dbgbses  (Fahr.). 


• 

ea 
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S 
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a 
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1 
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S3 

s 
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17 
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1856 

29 
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19.7 

1843 

33 

1829 
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2t 
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1896 
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37.2 

1831 

20.4 
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43 
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22.8 
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1871 

18  3 

1885 

14 
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1896 

26.4 

—3.8 

40.4 
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1885 

1 

21  9 
21.0 

-8.3 
-8.3 

ii'.i 
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ii'? 

30 
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1896 
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32.6 
32.0 

-3.3 
—4  5 

26 

1871 

1896 
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28.9 
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It 
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1896 
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—2.1 

—5.3 
—4.7 

41.8 
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30.6 
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.  23 
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23.1 
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16 
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1896 

26.4 

—6.0 

39.1 

1894 

24.4 

1885 

69 

1826 

1896 

29.5 

21.5 
21.5 

—6.3 

—5.7 
-5  7 



35.0 

... 
1871 

43 

1839 

1896 

16.9 

1885 

20.8 
23.1 

—5.6 

38 

1839 

1896 

—5.4  38.3 

"i894 

ii'.2 

"1872 

34! 

18C2 

1896 

19.6 

— 2.li  35.6 

1871 

16.2 

1885 

18 

1867 

1896 

21.6 

—5.3'  36.6 

1894 

16.7 

1872 

29 

1828 

1696 

19.1 

—9-6  35.4 

1831 

19.1 

1896 

"VsYil 

1896 

25.0 
25.0 

-5  2 
5.3 

26; 

46.9 

i87i 

19.7 

1685 

26 

18711 

1896 

2o0 

—5.4  40.1 

1878 

26.0 

1885 

40 

1842' 

1896 

28.  i 

—5.4'  40.0 

1894 

21.5 

1885 

20i 

1854 

1896 

24.1 

-4>.3l  36.9 

18»4 

24  I 

1896 

26 

1871 

1896 

25.0 

—5.9  41.9 

1 878 

18.7 

1886 

43| 

1834 

1^96 

22.« 

—5.0'  37.2 

1804 

17.1 

1885 

23 

1 

1874 

1896 

28.0 

—4.4 

43.0, 

1878 

25.0 

1885 

181     1879 
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2.').  2    — j.lj 
1896.   25.21   —6.1! 


40.31     1894 


-5.4. 


21.4 
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I  Received  too  late  to  be  used  in  computing  the  averaga 
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AND  Precipitation  —  March. 


bTATlOX. 


WttUmPimUmu. 

ABfelicm 

Hvnpbrvy 

{Klain 


EmtUru  PlaUmu. 

Osford 

GottlABd 

HamOtOD  . 

C^opcrttown  .... 

Part  Jerris 

Witerly 


ItrtUm  FlmUmu. 
LQVTiUe 


AtkmUe  Cetut... 
ir«w  York  city  .. 
SetaQkat 


JTwlMii  TalUy  .... 

AIUbj :..... 

BoMTBead  Brook. 

Poacbkeepsie 

West  Point 

Bojd«  Comers 


C^tnphiin  YmUey  . . . 
:PUii»lNirf(hBarr'ka. 


COUNTY. 


AUflf^ny  . . . 
Cftttaraagns 
Chemung  .. 


Chenango 

CortJand.. 

Madimm.. 

Otnego 

Orange... 
Tioga 


Lewis 


New  York. 
Suffolk  .... 


Albany  .. 
Dntobees 


Orange  . 
Putnam 


Clinton 


A.  £«wr«ntf«  Valley . 

Malone I  Franklin  .... 

Miiliton  Barraeks. . . '  Jefferson 

Vofih  Hammond ,  St.  Lawrence. 

PoUdam 


Ortat  LaktM.  . 

Boflalo 

Boebreter 

Port  Niagara. 

Oiwego 

Palenno 

Iris.  Pa 


Ithaca 


Erie.... 
Monroe  . 
Niagara 
Oswego . 

Erie....' 
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Meteorological  Summary  for  April,  1896. 


The  average  atmospheric  pressure  (reduced  to  sea  level  and 
32  degrees  Fahr.)  for  the  State  of  [New  York  during  April  wa& 
30.10  inches.  The  highest  barometer  was  30.62  inches  at  Buffalo 
and  at  £rie,  Pa.,  on  the  8th,  and  the  lowest  was  29.56  inches  at 
Number  Pour,  Lewis  county,  on  the  3d.  The  average  pressure 
at  six  stations  of  the  National  Bureau  was  0.10  inches  above  the 
normal  value,  the  departures  being  greatest  at  eastern  stations. 

The  mean  temperature  for  the  State,  as  derived  from  the  rec- 
ords of  74  stations,  was  48.0  degrees,  which  is  the  highest  April 
value  for  the  State  during  the  past  seven  years,  and  the  highest 
at  the  following  stations  during  the  period  covered  by  their 
records:  Angelica,  14  years;  Humphrey,  13  years;  Elmira,  18 
years;  Waverly,  14  years;  Baldwinsville,  20  years;  Ithaca,  18 
years.  The  highest  local  monthly  mean  was  54.2  degrees  at  El- 
mira, and  the  lowest  was  40.2  degrees  at  Saranac  Lake.  The 
highest  general  daily  mean  was  68  degrees  on  the  17th,  and  the 
lowest  was  25  degrees  on  the  3d  and  4th.  The  maximum  tem- 
perature reported  was  93  degrees  at  West  Point  on  the  19th, 
and  the  lowest  was  8  degrees  at  Bolivar  on  the  5th.  The  meao 
monthly  range  of  temperature  was  66  degrees,  the  greatest  range, 
76  degrees,  occurring  at  Angelica  and  Bolivar,  and  the  least,  57 
degrees,  at  Manhattan  Beaeh.  The  mean  daily  range  of  tem- 
perature was  21  degrees,  the  greatest  local  daily  range  beings 
50  degrees  at  South  Kortright  on  the  15th,  and  the  least  3  de- 
grees at  Buffalo  on  the  10th. 
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The  mean  temperature  of  the  various  sections  of  the  State 
were  a»  follows:  The  Western  Plateau,  49.5  degrees;  the  East- 
ern Plateau,  48.6  degrees;  the  Northern  Plateau,  43.3  degrees; 
the  Atlantic  Coast,  49.4  degree^;  the  Hudson  Valley  49.9  de- 
grees; the  Mohawk  Valley,  48.5  degrees;  the  Ohamplain  Valley, 
45.2  degrees;  the  St.  T>awrence  Valley,  45.8  degrees;  the  Great 
Lakes,  49.0  degrees;  the  Central  Lakes,  50.7  degrees.  The  aver- 
age of  the  mean  temx)eratures  at  27  stations  possessing  records 
for  previous  years  was  4.5  degrees  above  the  normal  value,  the 
departu«res  being  greatest  over  the  Western  Plateau,  Central  and 
Oreat  Lake  Regions,  and  least  over  the  Northern  Plateau  and 
Atlantic  Coast. 

The  mean  relative  humidity  was  73  per  cent.  The  mean  dew 
point  was  40  degrees. 

The.  average  precipitation  for  the  State  was  1.22  inches,  as  de- 
rived from  the  records  of  91  stations.  The  distribution  of  the 
rainfall  over  the  State  was  quite  uniform,  deficiencies  obtaining 
in  all  regions.  The  maximum  local  precipitation  was  2.90 
inches  at  Bomulus,  Seneca  count}',  and  the  least  was  0.39  inches 
at  Newark  Valley,  Tioga  county.  The  average  snowfall  for  the 
State  was  3.3  inches,  the  greatest  local  snowfall,  11.5  inches,  oc- 
cilrring  at  Malone.  The  average  precipitation  at  29  stations 
possessing  records  covering  a  period  of  ten  years  or  more,  was 
T.40  inches  below  the  normal  amount. 

The  average  number  of  days  on  which  the  precipitation 
amounted  to  0.01  inches  or  more  was  6.9;  the  average  number 
of  clear  days  was  11.4,  of  partly  cloudy  days,  10.4,  and  of  cloudy 
days,  8.2,  giving  an  average  cloudiness  for  the  State  of  48  per 
cent 

':  Jhe  pj^Y*4ii^g  wind  direction  was  from  the  southwest.    The 
average"  whid  travel  at  six  stations  of  the  National  Bureau  was 
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7,780  miles,  tlie  movement  being  in  excess  of  the  average  for 
April  at  all  stations  excepting  Rochester.  The  maximum  ve- 
locity recorded  was  54  miles  per  hour  at  Buffalo  on  the  2d. 

Thunder  storms  were  reported  for  the  following  dates:  12th 
at  Jamestown,  17th  general  over  the  State,  18th  at  a  few  iso- 
lated and  widely  separated  stations,  19th  general,  20th  at  sta- 
tions in  the  Western  Plateau,  21st  general,  22d  at  New  Lisbon 
and  Brooklyn,  25th  at  Bloomville,  28th  southeast  of  Bloomville. 

Light  frost  waa  general  over  the  State  on  the  23d  and  in  the 
northern  regions  on  the  30th.  Bedford  and  Binghamton  reported 
killing  frost  on  the  23d. 

Hail  fell  on  the  2d,  17th,  20th  and  25th,  and  sleet  occurred  on 
tiie  2d,  4th  and  6th. 

Solar  halos  were  observed  on  the  14th,  20th,  24th,  25th,  26th 
and  27th.  Lunar  halos  were  observed  on  the  23d  and  26th. 
Auroras  were  observed  on  the  4th,  22d  and  24th. 

But  three  well  defined  cyclonic  storms  passed  in  the  vicinity 
of  New  York,  the  number  being  considerably  less  than  the  aver- 
age frequency  for  April.  The  general  action  of  the  cyclonic 
movements  was  to  diminish  in  energy,  spread  and  dissipate  in 
their  progress  eastward,  accompanied  by  very  moderate  pre- 
cipitation in  New  York.  The  first  storm  occurred  on  the  lst-2d, 
passing  north  of  New  York  and  developing  considerable  energy 
over  the  New  England  coast  and  causing  heavy  rainfall  in  that 
region.  On  the  14th  a  storm  passed  centrally  well  north  of  New 
York,  accompanied  by  general  but  moderate  rain  in  the  St.  Law- 
rence valley.  The  third  storm  passed  centrally  over  northern 
New  York  on  the  21st,  bringing  general  and  the  heaviest  rainfall 
of  the  month  in  this  State  on  the  21st-22d. 
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The  high  pressure  areas,  like  the  lows,  were  few  and  of  mod- 
erate intensity,  the  most  marked  being  that  of  the  7th-8th  lying 
over  the  lakes,  spreading  thence  southeasterly  to  the  coast  on 
the  9th-10th.  The  maximum  pressure  in  New  York  occurred  on 
the  8th.  On  the  23d  an  anticyclone  passed  centrally  over  Penn- 
sylvania, moving  eastward  and  remaining  off  the  New  England 
coast  for  several  days,  accompanied  by  a  decided  fall  in  tem- 
perature, causing  general  light  frosts  throughout  New  York  on 
the  23d. 

The  remarkable  features  of  the  month  were  the  deficient  rain- 
fall and  the  high  monthly  mean  temperature.  The  mean  tem- 
perature of  the  first  decade  of  the  month  was  about  5  degree© 
below  the  normal;  this  period  was  followed  by  a  rapid  rise  and 
protracted  high  temperature,  giving  for  the  second  decade  a 
mean  about  15  degrees  above  the  normal.  The  fall  in  tempera- 
ture accompanying  the  anticyclone  of  the  23d  reached  about  the 
normal  for  this  date,  but  the  remainder  of  the  month  was  warmer 
than  usual,  and  the  mean  temperature  of  the  last  ten  days  of 
the  month  was  about  5  degrees  above  the  normal  for  the  season. 

Notes. — Jamestown,  ice  disappeared  from  Chautauqua  lake  on 
the  loth.  North  Hammond,  ice  breaking  up  in  the  St.  Lawrence 
on  the  11th;  navigation  opened  on  the  16th.  Glens  Falls,  Hud- 
son river  at  high  water  mark  on  the  17th-18th.  Saranac  lake, 
snow  disapi>eared  from  clearings  soon  after  the  5th.  Turin, 
15th,  many  snow  drifts  3  feet  deep,  thawing  rapidly,  streams 
high;  19th,  only  traces  of  snow  remaining,  hepatica  in  bloom. 
Wappingers  Falls,  swallows  appeared  on  the  17th.  Waverly, 
14th,  apple  buds  started.  Wedgewood,  25th,  swallows  appeared. 
Humphreys,  6th,  wild  geese  flying  north;  14th,  blue-birds  ap- 
peared;   18th,   fruit   and   forest   buds  swelling.      Brentwood, 
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peaches  in  bloom  on  the  25th;  pears  in  bloom  on  the  30th. 
Cooperstown,  since  1854,  only  1870,  1878  and  1886  have  given  as 
high  mean  temperature  for  April,  and  1863,  1866,  1872  and  1884 
less  rainfall.  Honeymead  Brook,  maximum  temperature  (87  de- 
grees) for  April  in  16  years.  New  York  city,  maximum  temx>er- 
ature  (90  degrees)  for  April,  dating  from  beginning  of  record  in 
1871.  On  the  18th  ice  went  out  of  Lake  Champlain  and  naviga- 
tion opened  on  the  20th. 

The  crop  season  opened  about  the  12th  of  the  month.  Prior  to 
this  date  the  weather  was  cold,  and  snow  still  on  the  ground  in 
the  more  northern  counties.  At  the  beginning  the  season  was 
considered  about  ten  days  late.  The  unusually  warm  and  spring- 
like weather,  beginning  on  the  12th  and  extending  to  the  2l6t, 
brought  the  frost  out  of  the  ground,  dried  the  soil  and  rapidly 
fitted  it  for  working.  Throughout  the  warmer  sections  farming 
operations  were  general  by  the  15th.  Plowing  and  seeding  had 
become  general  by  the  20th;  vegetation  had  started  rapidly, 
trees  were  budding,  Madison  county  hops  were  being  uncovered, 
and  in  the  southeast  early  gardens  were  made.  Dry,  cool 
weather  followed,  with  frosts  on  the  23d  and  24th,  which  formed 
ice  in  exposed  places,  but  did  little  or  no  damage  to  vegetation. 
But  light  rains  had  occurred  throughout  the  month  and  while 
crops  in  the  ground  were  beginning  to  feel  the  lack  of  moisture, 
the  absence  of  rain  permitted  spring  work  to  be  rushed,  and  at 
the  close  of  the  month  most  of  the  oats,  spring  wheat  and  barley 
had  been  sown,  and  many  had  planted  early  xK)tatoes.  Garden- 
ing had  progressed  satisfactorily,  and  in  the  southeast  early  veg- 
etables were  already  up.  Sugaring  began  early  in  the  month, 
bnt  progressed  slowly  until  the  warm  period, — the  crop  was  prac- 
tically gathered  by  the  25th. 
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10 
24 

le 

3 

19 

8 

8 

2.48 

0.91 

12.30 

24 

7.0 

s. 

19 

3 

70 

18 

30 

r 

7 

10 

18 

4 

8 

5 

0.77 

0.42 

10 

S.  £. 

19 

4 
i 

66 

71 

23 
29 

4U 

38 

30 
16 

8 
5 

3 

6 

20 
13 

4 

2 

8 
6 

1.05 
0.46 

0.34 
0.25 

17 
21 

18 

2816 

"*i'6 

N.  W. 

l^ 

3 

70 

21 

37 

30 

10 

10  17 

3 

10 

6 

0.40 

0.13 

22 

T. 

W. 

18 

i 

69 

74 

14 
5 

11 

21 

5 

4 

9 

10 

0.92 
3  52 

0  38 
2.05 

"Y.oi 

20 
17 

0  2 

1.5 

w. 

13 

22 

32 

» 

0 

"io 

N.  w. 

17 

4 

70 

26 

42 

r 

10 

1 

14 

12 

4 

9 

1  07 

0.48 

9  00 

17 

0.2 

s.  w. 

4 

74 

27 

44 

20 

11 

24  10 

9 

5 

7 

1  26 

0.35 

24 

2..«; 

w. 

4 

87 

20 

84 

12 

5 

8 

7 

10 

13 

13 

1.311 

0.86 

i2.45 

17 

2.5 

12 

3 

73 

21 

37 

16 

10 

10 

9 

15 

6 

10 

1  98 

0.67 

19 

2.9 

•  *  ■«••■• 

If 

3 

4 

70 
70 

24 
23 

60 
37 

15 
15 

4 
11 

212.6 

ai>:ii 

9.6 
11 

7.8 

8 

6.4 
6 

1.22 
0.63 

0.87 
0.32 

9.30 

6 

2 

17 

1  0 

S.  B. 

IS 

t 

70 

26 

41 

t 

17 

ac 

11 

11 

8 

6 

0.77 

0.30 

21 

1.0 

8. 

13 

72 

25 

41 

r 

10 

4 

16 

7 

7 

8 

0.03 

0.38 

22 

N.  W. 

1» 

3 

79 

28 

44 

16 

9 

25 

15 

7 

8 

6 

1.89 

0.47 

6  00 

6 

0.5 

W. 

11 

ft 
8 

75 
63 

28 
27 

50 
44 

16 
13 

13 
12 

4 

7 

6 
6 

1.48 
1.20 

0.44 

0.30 

6 

7 

24 

14 

12 

4 

7.0 

s.  w. 

14 

3 

71 

24 

40 

16 

7 

8 

10 

10 

10 

8 

0.90 

0.34 

11.50 

21-22 

1.8 

w. 

17 

4 

69 

20 

42 

16 

9 

od 

14 

9 

7 

3 

1  40 

0.87 

0  30 

6 

4.0 

■  •  •  ai^  •  ■  • 

^ 

* 

n 

26 

46 

13 

8 

7 

12 

12 

6 

5 

1.63 

0.71 

7 

0.5 

N.  W. 

^ 

8 

m 

18 

31 

16 

8 

•« 

12 

12 

6 

6 

1.25 

0.49 

21 

6.0 

s.  w. 

15 

3 

69 

25 

43 

16 

10 

4 

10 

7 

13 

5 

0  80 

0.39 

2 

1.5 

s.  w. 

le 

8 

4 

70 
70 

26 
24 

41 
37 

16 
15 

11 
10 

4 
8 

7 
10 

1.39 
1.58 

0.36 
0.84 

2  80 

6 
21 

15 

8 

15 

7 

1.1 

y.w. 

isl 

8 

75 

26 

49 

18 

9 

10 

0 

12 

9 

8 

1.18 

0.35 

3  45 

2 

3.0 

w. 

17 

3 
8 

67 

66 

68 

17 

21 
20 

31 

44 

30 

u 

30 
19 

4 

6 
11 

2  22 

0 

11  0 
10 

8 

7.8 
7 

6.0 

10 

25 

4 

11.2 
13 

9.6 
10 

1.29 
1.37 

0.65 

0.28 

3 
21 

19 

7.6 

s.  w. 

17 

• 

* 

65 

22 

39 

V 

8 

4 

18 

9 

8 

9 

0.98 

0.33 

666 

2 

1.4 

S.  E. 

13 

• 

65 

24 

44 

30 

10 

i 

9 

14 

7 

9 

0.80 

0  20 

22 

3.0 

W. 

n 

4 

68 

23 

35 

to 

7 

28 

U 

7 

12 

11 

1  84 

0  29 

6  20 

18 

11.2 

N.  W. 

13 

* 

%2 

18 

33 

80 

6 

25 

10 

15 

5 

9 

1.48 

0.65. 

3 

9.1 

S.  W. 

14 

4 
4 

67 

66} 

20 
20 

45 

84 

18 
18 

4 

4 

% 

16.8 

20 

7.3 

4 

5.9 
6 

r>.o 

6 

0  P8 
U  87 

0  45 
0.30 

12.00 

7 
21 

1 

24 

3.0    S. 

ti 

6 

4 

57 
67| 

14 
16 

28 

38 

10 
18 

4 
6i 

28 

•»s 

5 
13 

0 
6 

4 
6 

N.  W. 

23 

7  11 

*  i*.24 

0.40 

2 

""i.7 
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Meteorological  Data 


Location  op  Stations. 

Baroubtbb. 

Hdmiditt 

Tkmpbka 

station. 

COUNTY. 

• 

1 

§ 

•mm 

% 

* 

a 
S 

4i 

• 

n 

• 

* 

s 

e 

• 

• 

9 

2 

• 

"aT 

• 
a 

•m* 

e 

Mean  of  tridailj  obser- 
Tations. 

s 

s 
s| 

a 

9 

48.8 
47.8 

• 

c 

9 

.£3 
U 

£ 

91 
90 

«T 

1 

Allan.  Ooa»i  (eon). 
Willeta  Point. 

Qneena.... 

18 

Brentwood 

Suffolk  

Suffolk  

Weatobester . 

75 

4J 

29U 

46.4 

IK 

Setauket 

71 

39 

47.0    48.7 

1ft 

Bedford. 

50.5    92 

18 

JTtidJOfi  VaUeu  . . 

49.9 
50  0 
46.1 

93 

88 
86 
87 

91 
00 
93 
88 

lA 

IR 

Albany  

Albany 

Columbia 

Dutchess  .... 

Dutchess 

14 

85 
930 

450 

180 

30.12 

30.56 

9 

29.68 

3 

0.88 

73 

40 



16 

Lebanon  Spring 
Honey  mead  Brook 

Pouffhkeepsie 

Wappiogere  Falls 
Weet  Point 

17 

40  4 

48.9 

0 

50.2 
62  8 
60  3 
10.7 

48.5 

17 

18 

Orange  

Putnam 

167 

500 

19 

Carmel 

0 

M9hmwk  ValUv... 

IT 

Rome ............. 

Oneida  

It 

445 

48.5   M 

IT 

Utica 

Ohatnplain  VaUey 
PlattsbufRh  B'ka. 
Saratoga  Springe 
GleneFalli...:... 

45.S 
43  8 

88 

88 

IT 

Clinton 

Sarato£a 

125 

17 

Warren  

340 

46.7 

47.2 

45,8 
43.0 

86 

83 
79 
7» 

88 
79 

Ift 

St.  Lawrtnet  Vol. 

17 

Malone 

Franklin 

Jefferson 

Jefferson 

St.  Lawrenoe. 

14 

St.  Law  fence. 

41 

810 
206 

486 
304 

44  2 

11^ 

Madison  Barracks 

46.0 

17 

VVatertown 

49.8 

17 

Canton 

,  , 

45  0 

44.8 

1ft 

Massena 

North  Hammond. 

300 
258 
300 

\ 

1 
45.9    47.1 

78 
75 
78 

86 

17 

Ogdensburg 

Potsdam 

44.8 
44.5 

45.3 
44.4 

49.0 

h 

19 

17 

Dunkirk  

Chantanqna  . 

ti 

590 

WestAeld 

50.8 

47.0 
50.2 
50.0 

47.7 
47  6 
49.9 

82 

78 
84 
82 

82 
86 
84 

18 

Buffalo 

Erie 

690 

30.10 

30.62 

8 

29.70 

0.92 

76 

40 

30 

Pittsford 

Monroe  ...... 

49  7 

16 

Rochester  t 

Appleton 

14 

Niagara 

621 

30.10 

30  02 

8 

29.76 

3 

0.84 

72 

40 

■  •  •  « 

17 

Fort  Niagara 

BaldwinaviUe  .... 

.4 

Onondaga  ... 
Onondasa  . . . 

263 
390 

17 

49.8 

16 

Syracuse  

• 

Oswego 

Oswego 

14 

Wayne 

Erie 

304 
460 

407 
681 

30.06 

30.68 

8 

29.67 

3 

0.91 

75 

39 

47.3 

50.6 

*  •  ■  « 

47.0 
47.4 

50.7 
51.0 

80 
80 

19 

Palermo 

f 

Lyons  

85    IS 

Erie,  Pa 

soiio 

30!62 

8 

'29.76 

i 

o!86 

81 

44 

81 

18 

New  York  Weather  Bureau. 
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FOB  April,  1896  —  {Continued). 


TUBS  — <IN  DZGBBKS  FaH.) 

Skt 

Prkcifitation—  (Inchbs) 

« 

i^ 

p  s. 

B 

•a 

m 

S  i 

• 

a 

>* 

g 

o 

& 

s? 

"3 

e» 

§ 

be 

c 

2 

& 

^ 

• 

3 

• 

^ 

9 

•5 
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>4 

od 
"3 

0 

o 

«3 

a 

S 

'O 

• 

2 

>» 

"3 
a 

• 

^ 

5 

o 

«M 

e 
hi 

■ 

a 

o 

2 

• 

1 

s 
« 

o 

.5 

5   1 

a 
o 

i 

• 

B 

9 

a 

s 

es 

I 

Od 

Xm 

d 

5 

flS 

J      S    ■ 

s 

72 

21 
26 

o 

44 

45 

Q 

18 

18 

•J 

6 

7 

6 

^ 

^ 

iz; 

"A 

§^ 

o 

Q 

H 

a* 

24   m 

4 
5 

1.13 
0.73 

0.45 
0.30 

h.  tn. 

12.00 

3.00 

7 

1 

4.5 

0.3 

s.  w. 

IJi    n 

7 

20 

2 

8 

s.  w. 

24       4 

•3 

19 

88 

18 

5 

7;13 

11 

6 

5 

1.02 

0.40 

21 

E. 

14       4 

78 

25 

40 

18 

6 

7  12 

9 

9 

5 

0.91 

0  31 

11.30 

7 

4.8 

s. 

Ig    p 
22     '•4 

< 

•8 

68; 

2? 
20 

41 
38 

( 
16 

5 
8 

2  12.5 

9  2 
9 

8.3 

8 

5.0 

■    7 

1.31 
0.08 

1.10 
0.34 

8 

7 

4 

13 

8.2 

8. 

li   p  , 

68 

25 

40 

16 

8 

bg 

12 

6 

12 

6 

1.86 

0.60 

14.30 

21-22 

.7.6 

W. 

21   g  : 

1 

66 

23 

34 

15 

5 

2 

7 

14 

9 

7 

0.83 

0  29 

19.00 

1-2 

1.9 

^.  W. 

21       9 

70 

25 

41 

15 

7 

7 

11 

0 

10 

6 

1.11 

0.53 

7 

4.5 

s. 

21       4 

6ft 

20 

41 

13 

10 

ag 

13 

13 

4 

7 

1.18 

0.51 

10.00 

7 

5.0 

N. 

21       4 

72 
68 

23 
22 

40 
37 

18 
13 

7J 
8 

8 

7 

8 

6 

1.98 
1.20 

1.10 
0.44 

'isloo 

8 

7 

"i.o 

£. 

20       4 

19 

4 

7 

Ig!      3 

63 
62 

22 
22 

33 
83 

X 
X 

15 
15 

ah 
ah 

7.0 

7 

1.25 
1.25 

0  40 
0.40 

1-21 
1-21 

U.      3 

l»i    * 

68; 

21 

41 

r 

9 

bb 

10.0 

9.0 

11.0 

3.5 

1.02 

0.54 

24.00 

21-22 

........ 

It    t 

69 

19 

40 

V 

10 

be 

4 

0  85 

0.50 

22 

i.6 

N.W. 

"  •  •     1  •  •  •  . 

20:      3 

66 

23 

41 

T 

9 

bb 

10 

9 

11 

3 

1.20 

0.61 

24.90 

21-22 

T. 

S. 

10       4 

65 

22 

46 

80 

6 

bd 

10.0 

10.8 

0  2 

8.0 

1.43 

1.03 

2.00 

17 

12"      4 

67 

20 

29 

z 

6 

7 

10 

11 

9 

12 

2.17 

0.74 

21.30 

4 

11.5 

s.  w. 

10      4 

6t 

21 

37 

80 

6 

8 

■  ■  «  « 

«  •  •  • 

2 

0.38 

0.27 

18 

s.  \v. 

10      4 

67 

26 

46 

30 

14 

bt 

10 

14 

6 

11 

1.37 

0.25 

10 

s  w. 

15       4 

M 

22 

34 

37 

8 

ab 

9 

13 

8 

10 

2.66 

1.03 

2.00 

17 

8.0 

s.  w. 

10       4 

62 

21 

40 

.... 
13 

6 

28 

5 

8 

17 

8 

1.83 

0.33 

25 

6.0 

N. 

11       5 

64 

22 

32 

26 

9 

8 

10 

11 

9 

9 

0.72 

0  29 

7.00 

21 

2.2 

s.  w. 

13       4 

1 

•5 

22 

86 

15 

10 

*/ 

16 

8 

6 

4 

1.87 

0.60 

25 

5.0 

s.  w. 

it:  14 

•3 

18 

45 

12 

3 

10 

10.6 

10.8 

8.7 

m 

11 

8.6 

t  88 

0.58 

M 

. 

ao  m 

62 

18 

30 

12 

6 

8 

15 

4 

6 

1.22 

0.68 

24 

s. 

18      4 

60 

18 

82 

30 

3 

10 

5 

11 

14 

10 

0.98 

0.27 

21 

s.  w. 

»    i 

64 

SO 

35 

30 

6 

3 

0 

13 

8 

7 

0.80 

0.25 

22 

N.  W. 

19      4 

63 

17 

29 

30 

7 

3 

13 

12 

5 

12 

1.09 

0.38 

21 

i.6 

S.  W. 

2l'   i 

61 

20 

41 

13 

6 

3 

11 

8 

11 

8 

0.43 

0.16 

2 

T. 

E. 

18      3 

68 
66 

22 

20 

45 
85 

12 
19 

9 

9 

3 
3 

14 
6 

0  61 
0.71 

0.18 
0.29 

1.00 

17 
1 

*"*0".6 

N.  K. 

»!  < 

13 

10 

7 

18       4 

62 

16 

32 

19 

5 

3 

10 

7 

13 

7 

1.06 

0.85 

3 

'"s'.o 

"S.  K." 

17     14 

63 

20 

83 

27 

6 

3 

15 

IS 

3 

3 

0.41 

0.80 

2 

0.0 

8.  W. 

20      4 

65 

18 

82 

80 

4 

8 

9 

17 

4 

t 

1.02 

0.44 

» 

T. 

a   W. 

20      3 

6t 

18 

40 

12 

7 

7 

5 

14 

11 

18 

1.40 

0.29 

2* 

w. 
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Location  or  Stations. 

Babomxtbr. 

Huhiditt             Tbupkba 

f 

• 

•** 

• 

• 

• 

B.  ^ «'  a s     1 

station. 

COUNTY. 

§ 

-0 

• 

1 

I 

1 

e 
« 

M 

If 
1 

2  |5 

SI     : 

' 

5 

a 

£ 

• 

• 
5 

rl  1  II 

i 

50.7-  87    16 

Flemiue 

Caycfra 

Schuyler 

Seueca 

TompkioB 

1000 

■ 

50.1    50. 4i  84    IB 

WatkiDB 

737 

... ..!«••-     ...•.'... 

Romulua .......... 

719 
810 

...... 

83 
70 

1 

42 1  51.3    87 

18 

Ithaca 

solio 

30  56 

8 

29.67 

a  0.89 

4i;50.4|  50.4 

86 

16 

Mean 

30.10 

30.62 

8 

29.56 

3  0.87 

73 

40.... 

48.0*  B3 

19 

• 

*Mean  of  the  tridally  obnervations.  t  J^ean  of  the  maximnin  and  minimam  by  the  Draper 
the  tri-daily  observations  are  derived  by  tlie  formula  (7  a.  m.  -f  'i-p.  m.  -^  0  p.  m.  4-  0  P*  m.)  -f-  4. 
four  hours. 

(a)  2.  21;  (h)  17.  19;  (c)  16,  18;  (d,)  17.  18,  19;  (e)  17,  18;  (O  16,  19;  (g)  16,  17;  Ih)  16.  19.  27:  (i) 
(I)  13.  15;  (tt)  17,  23;  (v)  13.  16;  (ir)  16,  30;  (»)  19,  21;  (y)  17,  20;  U)  13,  1»,  27;  (M)  2,  3,  24,  28;  (ob) 
(bd)  3,  7  28;  (6«)  3.  25;  (bf)  1,  3;  (ftg)  4,  7. 


J^BW  ToBK  Weathbb  Burbau. 
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FOB  April,  1896  —  {Concluded). 


TUBS— (In  Dxobxbb Pabb.). 

Skt. 

Pbecipitatiom  —  (Inches). 

• 

0 

1  1 

[ 

a 

2 

a 
o 

66 
65 

• 

*3 
e 

s 

20 

18 

8 

*s 

• 

1 

O 

35 
28 

f 

I 

15 
30 

t 

*a 

ei 
« 

8 

• 

S, 

p 

3 
3 

• 

>a 

•9 

u 
m 
« 

'3 

o 

1 

B 

s 

0.3 

4 

0 

O 

-3 

1- 

a 

0 

12.3 
22 

1 

1 

a 

0 

8.4 

4 

Knmber    of    dava    on 
which   0.0 1    or  more 
inches  fell. 

1 

« 

09 

V 

1 

0 

1 

i 

• 

1 
Q 

• 

• 

p 

• 

s 

% 

o 

0 

« 

3 

o 
H 

Prevailing  direction  of  iri 

1 

18       4 
U    i 

«  •  •  >  ' 

6.7 
2 

1.77 
1.40 

1.30 
1.00 

00.45 
14.00 

21 
6 

"t.* 

N.'W. 

18       4 
21.    i 

69 
65 

66 

22 
20 

21 

34 
35 

M 

30 
15 

15 

0 
8 

3 

8 

3 

10 

14 
10 

11.4 

5 

10 

10.4 

U 
10 

8.2 

6 
9 

2.00 
1.82 

1.30 
t.42 

0.45 
4.30 

21 

1 

1.0 
T. 

S. 

•      S 

6.9 

1.15 

2.05 

2.00 

21 

8.4 

S.W. 

tbannograpb.         |1  Report  received  too  late  to  be  need  in  compai  ing  means.    The  means  from 
tBIank  inaicates  that  the  duration  is  not  shown  in  the  original  records,  but  is  within  twenty- 

»,  4i  (I)  4.  »;   (*)  3.  4,  0;  (m)  2,  3,  4;  (n)  4,  6,  10;  (p)  3,  4,  6;  (q)  3,  4,  6,  6;  (r)  15,  18:  («)  15.  16,  20;. 
8,  28;  (Me)  2,  8;  (otf)  3,  6;  (as)  8.  4,  7;  («^0  ^,  28;  (O^)  2,  7;  (ah)  8,   20;-(W)   4.   21;  (6c)  5,   6,  22,  21;. 
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Eighth  Annual  Report  of  the 


Temperature  —  April,  1896,  Showing  Daily  Means  for 


Sootb  Kortright 

Brookfleld 

Hamilton 

Middletown.... 

Port  Jerris 

Cooperstown  ... 
New  LiaboD  .... 

Oneont* 

Perry  City 

Waverly 

.Mohonk  Lake  . . 
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24 
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30 
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24 
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11 
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New  York  Weather  Bureau. 
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Eighth  Annual  Rbpobt  op  the 


Daily  Means   for  the  Begionb,   and    Daily 


STATION. 
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2£axima   and    MufiMA  FOR  THE  STATIONS  —  {Continued). 
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Maxima  AKD  Minima   foe   the   Stations  —  {Concluded). 
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Meteorological  Summary  for  May,  1896. 

The  average  atmospheric  pressure  (reduced  to  sea  level  and  32 
degrees  Fahr.)  for  the  State  of  New  York  during  May  was  29.99 
inches.  The  highest  barometer  was  30.43  inches  at  Albany  on  the 
7th,  and  the  lowest  was  29.54  inches  at  Rochester  on  the  28th. 
The  highest  mean  pressure,  30.03  inches,  obtained  at  New  York 
city,  and  the  lowest,  29.96  inches,  at  Number  Four,  Lewis  county. 
The  average  of  the  mean  pressures  at  six  stations  of  the  National 
Bureau  was  very  slightly  above  the  normal  value,  the  departure 
at  Albany  being  the  greatest. 

The  mean  temperature  of  the  State,  as  derived  from  the  records 
of  73  stations,  was  61.0  degrees.  The  highest  local  mean  was  65.8 
degrees  at  Brooklyn  and  Wappingers  Falls,  and  the  lowest  was 
58.0  degrees  at  Oswego.  The  highest  general  daily  mean  was  73 
degrees  on  the  10th,  and  the  lowest  was  55  degrees  on  the  20th. 
The  maximum  temperature  reported  was  95  degrees  at  Middle- 
town  on  the  9th,  at  Poughkeepsie  and  Brentwood  on  the  10th  and 
at  Brooklyn  and  West  Point  on  the  11th.  The  minimum  temj)era- 
ture  was  29  degrees  at  Varysburg  on  the  6th,  and  at  Brentwood 
on  the  8th.  The  mean  monthly  range  of  temperature  for  the 
State  was  51  degrees,  the  greatest  local  range  being  66  degrees  at 
Brentwood,  and  the  least  36  degrees  at  Oswego  and  Erie,  Pa.  The 
mean  daily  range  was  23  degrees.  The  greatest  local  daily  range 
was  50  degrees  at  Watertown  on  the  14th,  and  the  least  was  2 
degrees  at  Setauket  on  the  21st.  The  mean  temperatures  of  the 
various  sections  of  the  State  were  as  follows:  The  Western 
Plateau,  62.6  degrees;  the  Eastern  Plateau,  61.0  degrees;  the 
Northern  Plateau,  68.1  degrees;  the  Atlantic  Coast,  62.8  degrees; 
the  Hudson  Valley,  63.3  degrees;  the  Mohawk  Valley,  60.4  de- 
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grees;  the  Champlain  Valley,  58.8  degrees;  the  St.  Lawrence  Val- 
ley, 59.3  degrees;  the  Great  Lakes,  61.2  degrees,  and  the  Central 
Lakes,  62.7  degrees.  The  average  of  the  mean  temperatures  at  27 
stations  possessing  records  for  previous  years  was  4.8  degrees 
above  the  normal  value,  excesses  being  reported  from  all  stations. 
The  departures  were  greatest  in  the  Western  Plateau  and  Great 
Lake  Region,  and  least  in  the  St.  Lawrence  and  Champlain  Val- 
leys. At  the  following  stations  the  temperature  was  the  highest 
for  May  during  the  period  covered  by  their  records:    Angelica, 

15  years;  Humphrey,  13  years;  Elmira,  17  years;  Cortland,  32 
years;  Waverly,  14  years;  Setauket,  11  years;  Honeymead  Brook, 

16  years;  Baldwinsville,  20  years.     . 

The  mean  relative  humidity  was  69  per  cent.  The  mean  dew 
point  was  51  degrees. 

The  average  precipitation,  as  derived  from  the  records  of  93  sta- 
tions, was  2.52  inches.  The  maximum  local  precipitation  was  4.70 
inches  at  Bolivar,  and  the  least  was  0.80  inches  at  Eagle  Mills. 
Generally  the  rainfall  was  evenly  distributed  over  the  State, 
amounts  exceeding  four  inches  being  reported  only  from  a  narrow 
belt  in  southern  Allegany  and  Steuben  counties,  and  from  Romu- 
lus, Seneca  county.  General  rains  occurred  on  the  3d,  8th,  15th, 
17th  to  19th  (excepting  in  the  Hudson  Valley  and  Atlantic  Coast 
where  rains  occurred  on  the  19th  to  21st)  and  from  the  26th  to  the 
close  of  the  month.  The  heaviest  rainfall  for  the  State  occurred 
on  the  28th.  No  snowfall  was  reported.  The  average  precipita- 
tion at  29  stations  possessing  records  for  previous  years  was  0.03 
inches  below  the  normal  amount,  deficiencies  being  reported  from 
all  stations  excepting  Palermo.  The  greatest  deficiency  obtained 
over  the  Western  Plateau. 

The   average   number   of   days   on    which   the   precipitation 
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amounted  to  0.01  inches  or  more  was  9.3.  The  number  of  rainy 
days  was  ver}-  uniform  over  the  State.  The  average  number  of 
clear  days  was  10.4;  of  partly  cloudy  days,  13.4;  and  of  cloudy 
days,  7.2,  giving  an  average  cloudiness  for  the  State  of  48  per 
cent.    > 

The  prevailing  direction  of  the  wind  was  from  the  southwest. 
The  average  wind  travel  at  six  stations  of  the  National  Bureau 
was  8,242  miles,  which  amount  is  considerably  in  excess  of  the 
usual  values  for  May.  The  maximum  velocity  reported  was  53 
miles  per  hour  at  Buffalo  on  the  29th,  direction  from  the  west. 

Thunderstorms  occurred  on  the  2d  and  3d  at  a  few  stations  in 
the  Great  Lake  Region  and  Western  Plateau;  on  the  4th  at  one 
station  each  in  the  Western  Plateau,  Hudson  Valley  and  Central 
Lake  Region ;  on  the  5th  in  the  Atlantic  Ckyast  Region  and  one  sta- 
tion each  in  the  Northern  and  Eastern  Plateaus;  on  the  8th  at 
four  stations  in  the  Western  Plateau;  on  the  11th,  at  New  York 
city;  on  the  14th  at  five  stations  in  the  Western  Plateau  and  at 
Brooklyn;  on  the  15th,  at  five  widely  separated  stations;  on  the 
17th,  general  over  the  State  excepting  in  the  St.  Lawrence  and 
Cbamplain  Valleys;  on  the  19th,  at  six  stations  in  the  south- 
eastern sections;  on  the  24th  at  five  stations  in  the  Western  Plat- 
eau; on  the  25th,  at  four  stations  in  the  western  sections;  on  the 
26th,  general  in  all  regions  excepting  the  St.  Lawrence  and  Cham- 
plain  Valleys;  on  the  28th,  general  excepting  in  regions  north  of 
the  Mohawk  Valley;  on  the  29th  at  four  stations  in  the  Eastern 
and  Western  Plateaus ;  on  the  30th,  at  seven  widely  separated  sta- 
tions; on  the  31st  at  seven  stations  in  the  southeastern  sections. 

Hail  was  reported  on  the  2d,  3d,  5th,  11th,  14th,  17th,  27th,  30th 
andSlst. 

Lunar  halos  were  observed  on  the  19th,  2l8t  and  22d. 

Anroras  were  obseFved  on  the  2d,  Sd,  17tb,  19th  and  20th. 
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Light  f roets  occurred  on  the  1st,  2d,  3d,  6th,  7th,  8th,  12th,  13th, 
14th,  16th  and  20th. 

The  weather  of  May  was  characterized  by  the  deficient  rainfall, 
the  rapid  and  great  changes  in  temperature  and  the  high  general 
monthly  mean.  From  the  1st  to  the  19th  the  mean  temperature 
w^as  continuously  above  normal  for  the  season,  the  average  excess 
being  about  9  degrees.  The  period  of  greatest  departure  was 
from  the  9th  to  the  11th  inclusive,  the  warmest  day  being  the  10th 
with  station  means  ranging  from  70  to  80  degrees  and  the  general 
mean  for  the  State  of  73  degrees,  or  about  19  degrees  above  the 
normal  for  this  date.  A  maximum  temperature  of  95  degrees 
occurred  on  the  10th  and  11th.  The  principal  depressions  of  tem- 
perature occurred  on  the  20th,  with  general  light  frosts  over  the 
State,  and  on  the  29th  to  31st,  the  mean  for  the  latter  dates  being 
slightly  below  normal.  The  general  mean  for  the  last  third  of 
the  month  was  slightly  in  excess  of  the  normal  value. 

The  principal  periods  of  rainfall  were  on  the  17th  to  19th  and 

« 

26th  to  the  close  of  the  month,  accompanied  by  severe  thunder- 
storms, destructive  hail  in  restricted  areas,  and  high  winds  along 
Lake  Ontario  and  the  St.  Lawrence  Valley.  Though  rain  fre- 
quency was  but  slightly  less  than  usual,  the  precipitation  was  gen- 
erally very  light  until  the  latter  part  of  the  month. 

About  the  usual  number  of  cyclonic  storms  for  May  affected 
weather  conditions  in  New  York.  With  the  exception  of  those 
which  passed  in  this  region  on  the  18th,  26th  and  2Sth-29th,  the 
storms  were  of  very  moderate  intensity  and  all  passed  centrally 
north  of  New  York  State.  The  storm  of  the  28th  moved  rapidly 
from  the  southwest  increasing  in  energy  and  passed  centrally  over 
the  Great  Lake  Region  and  the  St.  Lawrence  Valley,  developing 
severe  thunderstorms  with  general  and  the  heaviest  rains  of  the 
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month.  The  depression  occupied  the  region  north  of  New  York, 
moving  slowly  northeastward  with  diminished  energy  on  the  30th, 
spreading  thence  southeastward  over  New  England  on  the  31st, 
with  general  moderate  rains  and  falling  temperature  throughout 
this  State. 

The  warm,  dry  weather  that  prevailed  until  about  the  26th, 
while  very  favorable  for  carrying  on  plowing,  planting  and  seed- 
ing, proved  quite  a  serious  drought  to  growing  crops;  meadows 
and  pastures  being  the  chief  sufferers,  and  winter  wheat  and  rye 
heing  somewhat  affected.  Work  progressed  rapidly,  and  was 
usually  about  ten  days  ahead  of  the  season.  Plowing  for  corn 
was  general  at  the  beginning  of  the  month,  and  some  was  planted. 
Hop  pole  setting  was  completed,  and  peppermint  roots  set  out. 
Early  asparagus  was  marketed  on  Long  Island.  Wheat  and  oats 
sowing  was  nearly  completed  by  the  10th,  and  many  potatoes  had 
been  planted.  Fruits  were  in  full  bloom  on  the  10th.  Apples 
bloomed  profusely,  pears,  plums,  quinces,  cherries,  etc.,  rather 
light,  while  peaches  were  extremely  scarce,  being  killed  by  the 
February  freeze.  The  serious  drouth  was  thoroughly  relieved  by 
general  and  copious  rains  of  the  26th  and  28th,  but  too  late  to 
save  the  grass  crop.  Meadows  and  pastures  had  suffered  severely, 
and  at  the  close  of  the  month  farmers  were  busy  sowing  fodder 
crops.  Delayed  plowing  and  planting  started  with  renewed  vigor 
after  the  rains,  and  at  the  close  of  the  month  nearly  all  the  corn 
and  most  of  the  potatoes  had  been  planted,  and  early  planted  pota- 
toes were  up.  Bean  planting  was  well  under  way ;  tobacco  setting 
had  begun;  and  a  fine  crop  of  strawberries  was  being  picked. 
Hops  were  thriving,  and  considered  ten  days  ahead.  The  last 
week  was  cool  and  windy.    No  damage  was  done  to  vegetation 

by  the  light  fro«t  of  the  20th. 
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EXTREMES  OF  MONTHLT 
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Meteorological  Summary  for  June,  1896. 


The  ayerage  atmospheric  pressure  (reduced  to  sea  level  and  32 

degrees  Fahr.)  for  the  State  of  New  York  during  June  waa  29.98 

inches.    The  highest  barometer  was  30.33  inches  at  Friendship  on 

the  3d,  and  the  lowest  was  29.52  inches  at  New  York  city  on  the 

10th.    The  highest  mean  pressure  obtained  over  southern  New 

York,  and  the  lowest  near  Lake  Ontario.    The  average  of  the 

mean  pressure  at  6  stations  of  the  National  Bureau  agreed  closely 

« 
with  the  normal  value. 

The  mean  temperature  of  the  State,  as  derived  from  the  records 
of  73  stations,  was  64.7  degrees.  The  highest  local  mean  was  68.8 
degrees  at  Brooklyn,  and  the  lowest,  59.0  degrees,  at  Number 
Four.  The  highest  general  daily  mean  was  75  degpees  on  the  23th, 
the  lowest  being  56  degrees  on  the  1st.  The  maximum  tempera- 
ture reported  was  96  degrees  at  Mt.  Morris  on  the  8th  and  at 
Watertown  on  the  9th;  and  the  minimum,  31  degrees,  at  Arcade, 
South  Canisteo  and  New  Lisbon  on  the  3d.    The  mean  monthly 

range  of  temperature  for  the  State  was  47  degrees,  the  greatest 

• 

local  value  being  59  degrees  at  Waverly,  and  the  least,  30  degrees, 

at  Manhattan  Beach.  The  mean  daily  range  was  23  degrees.  The 
greatest  local  daily  range  was  50  degrees  at  Friendship  on  the  3d, 
and  the  least,  3  degrees,  at  Brooklyn,  on  the  14th.  The  mean 
temperatures  for  the  various  sections  of  the  State  were  as  follows: 
The  Western  Plateau,  64.7  degrees;  the  Eastern  Plateau,  63.9  de- 
grees; the  Northern  Plateau,  61.6  degrees;  the  Atlantic  Coast, 
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66.1  degrees;  the  Hudson  Valley,  G5.7  degrees;  the  ChamplaiD 
Valley,  64.4  degrees;  the  St.  Lawrence  Valley,  63.9  degrees;  the 
Great  Lake  Region,  65.4  degrees;  the  Central  Lake  Region,  66.0 
degrees.  The  average  of  the  mean  temperatures  at  26  stations 
possessing  records  for  previous  years  was  1.2  degrees  below  the 
normal,  excesses  being  reported  only  from  4  stations  of  the  west- 
ern and  central  sectionfl. 

The  mean  relative  humidity  was  73  per  cent.  The  mean  dew 
point  was  55  degrees. 

The  average  precipitation,  as  derived  from  the  records  of  94 
stations,  waa  3.19  inches.  The  maximum  general  rainfall  ex- 
ceeded 6  inches  in  portions  of  the  southern  tier  of  counties,  w' hile 
less  than  2  incites  were  reported  over  considerable  areas  near 
Lake  Ontario.  The  greatest  local  amount  was  6.67  inches  at 
Brooklyn,  and  the  least,  1.32  inches,  at  Rose,  Wayne  county.  The 
principal  rain  period  of  the  month  covei*ed  the  dates  from  the  6th 
to  the  9th,  with  a  maximum  amount  of  0.56  inches  on  the  8th  for 
the  State.  General  showers  were  also  reported  on  the  16th,  21st, 
24th  and  28th.  The  average  precipitation  at  28  stations  possess- 
ing records  for  previous  years  was  0.27  inches  below  the  normal 
amount.  Excesses,  which  obtained  at  9  stations,  were  greatest 
in  the  Atlantic  Coast  Region. 

The  average  number  of  days  on  which  the  precipitation 
amounted  to  0.01  inch  or  more  was  9.2.  The  number  of  rainy  days 
was  least  in  western  New  York  and  greatest  in  the  eastern  and 
northern  sections.  The  average  number  of  clear  days  12.1;  of 
partly  cloudy  days,  10.9;  and  of  cloudy  days,  7.0;  giving  an  average 
cloudiness  of  45  per  cent,  for  the  State.  The  cloudiness  was  very 
nearly  uniform  over  the  State. 
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The  prevailing  direction  of  the  wind  was  from  the  southwest. 
The  average  wind  travel  at  six  stations  of  the  National  Bureau 
was  6396  miles.  The  travel  was  generally  in  excess  of  the  usual 
mileage  for  the  month.  The  maximum  velocity  at  the  above 
stations  was  42  miles  per  hour  at  Buffalo  on  the  26th. 

Thunderstorms  occurred  at  Humphrey  and  Jamestown  on  the 
4th;  at  4  western  stations  and  at  Honeymead  Brook  on  the  5th; 
at  a  few  stations  of  all  sections  on  the  6th  and  7th;  generally 
over  the  State  on  the  8th  and  9th ;  at  Atlantic  coast  stations  on 
the  10th;  at  Gloversville  on  the  11th;  at  coast  stations  and  at 
Humphrey  on  the  14th ;  at  South  Canisteo  on  the  15th ;  in  western 
New  York  and  at  Lebanon  Springs  on  the  16th;  in  all  excepting 
the  northern  sections  on  the  17th;  at  Gloversville  on  the  18th; 
at  Wedgewood  and  Lebanon  Springs  on  the  19th;  in  all  but  the 
northern  section  on  the  21st;  at  Jamestown  and  Bedford  on  the 
26th;  in  western,  northern  and  eastern  New  York  on  the  28th;  at 
Lebanon  Springs  on  the  29th. 

Hail  was  reported  on  the  15th  and  18th. 

Light  frosts  occurred  in  some  portions  of  the  highlands  on  the 
2nd,  3d,  11th  and  30th. 

The  weather  of  June  was  generally  pleasant,  and  for  the  most 
part  favorable  for  farming  interests.  The  average  temperature 
was  slightly  lower  than  usual,  the  nights  being  especially  cool. 
A  warm  wave  occurred  between  the  3d  and  10th,  during  which 
maxima  of  90  degrees  or  more  were  obtained.  This  was  succeeded 
by  a  period  of  deficient  temperature  lasting  until  the  17th,  but 
thereafter  growing  warmer  until  the  mean  maximum  for  the 
month  was  obtained  on  the  20th.  The  average  for  the  last  week 
was  slightly  below  the  normal. 
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General  rains  were  confined  mainly  to  the  first  decade,  the 
showers  which  followed  being  more  local  in  character  and  rather 
insufficient  in  the  east  and  north.  About  the  usual  percentage  of 
sunshine  obtained  over  the  State.  Thunderstorms  occurred  on  18 
days,  but  generally  were  not  very  severe. 

During  June  the  weather  of  New  York  was  influenced  by  seven 
areas  of  high  and  five  areas  of  low  pressure;  the  number  of  the 
latter  being  about  the  usual  average  for  the  month.  The  first  and 
second  depressions,  which  were  broad  and  ill  defined,  passed  east- 
ward over  New  York  on  the  6th  and  10th  respectively,  bringing 
general  rains  over  the  State.  On  the  14th'  a  storm  of  marked 
energy  passed  along  the  Atlantic  coast,  accompanied  by  heavy 
rain  and  gales.  The  succeeding  low  pressure  areas,  four  in  num- 
Ijer,  passed  north  of  the  State  on  the  20th,  21st,  26th  and  28th, 
bringing  thunderstorms  and  local  rains,  with  rising  temperatures, 
especially  on  and  about  the  20th. 

The  most  important  high  pressure  systems  passed  over  New 
York  on  the  2nd,  24th  and  30th ;  the  accompanying  depressions  of 
temperature  being  sufficient  to  cause  light  frosts  in  the  valleys  of 
the  plateaus. 

The  drouth  which  prevailed  during  a  part  of  May,  and  early  in 
June,  was  broken  by  the  abundant  rains  of  the  6th  to  10th,  and 
thereafter  the  rainfall  was  generally  sufficient  for  vegetation,  ex- 
cepting in  some  northern  sections  and  east  of  Lake  Ontario.  Dur- 
ing the  third  week  heavy  showers  in  the  south  caused  a  considera- 
ble damage  by  flooding.  Early  haying  was  general  on  or  before 
the  20th  with  discouraging  results,  owing  to  the  early  drouth. 
YHieat  and  other  grains  were  in  fair  condition,  oats,  especially, 
growing  well.    Small  tree  fruits  were  scarce,  excepting  in  the 
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northern  counties,  but  apples  and  bemes  were  abundant.    Oool 
nights  somewhat  retarded  the  growth  of  garden  truck. 

Heavy  rains  occurring  in  southern  New  York  on  the  11th  and 
26th  washed  the  soil  badly  in  the  hilly  sections,  and  damaged 
bridges  and  other  property  along  water  courses.  Four  cows  were 
killed  by  lightning  near  New  Lisbon  on  the  8th. 
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0.22|  0.20 

0.56 

0.86 

0.26   O.OS!   T.     0.03'  0.40 

1                   ' 

;  Record  for  the  month  incomplete,      |;  Received  too  late  to  be  included  in  the  averages. 


New  York  Weather  Bureau. 


167 


TATioN  FOE  JuNB  —  {Contifiiced). 


t 

1 

^4 

1^       16 

17 

18 

19 

SO 

21 
.07 

a  a  a  ■ 

T. 
.05 

2S 

33 

a  •  a  a 
a  a  a  a 
a  a  a   a 

S4 

S5 

26 

»7 

28 

29 

30 

t 

1.18 

1     .16 
1.41 

•  •  •  • 

•  •  •  • 

B   •   • 

•  •  •  « 

•  «  ■  ■ 

•  •  •  • 

•  •   B   ■ 

•  •  *  ■ 

•  «  «  * 
«  •  •  • 

a   a   a  • 

T. 

a  a  •  a 
•  a  •  • 

1.13 

1.00 

.35 

.47 

a  a  a  a 
a  a  a  • 

.25 

.10 

.12 

a  a  a  a 
a   a  a   ■ 

.04 

"56 

a  a  a  a 
a  a  •  a 

.15 

6.01 
5.06 

V  •  •   ■                     •    •    • 

.85 
.11 

"tV* 

4.10 
4.52 

O.Ml    0.03 

*.".-    "!05 
T 

0.41 
.43 
.20 
.25 

.06 

.28 
.31 
.50 
.51 

0.02 
.02 

"lii 

■  •  •  « 

•  •  •  • 

06 

•  •  •  ■ 

0.02 
".'17 

•  •  w  « 

•  •  •  • 

■  •  •  • 

•  •  ■  • 

•  •  •  a 

0.00 

•  *  •  • 
a  •  •  • 

•  •  •  « 

•  a  •  • 

•  «  «  • 
M    •   •  a 

0.30 
.12 
.45 
.36 
.79 

.34 

a  a  a  a 

.11 

.27 

0.02 

a  a  a  a 
•  ■  •  a 
a   a  a   « 

a   a  a  a 

.22 

a  a  a  a 
a  a  a  • 

0.00 

a  a  a  a 
a  a  a  a 
a  a  a 

a  a  a  a 
a  a  a  • 
a  •  •  « 
m  •  m  » 

0.02 

a  a  a  ■ 

t".' 

.06 

.04 

*I04 
.06 

0.18 
T. 
T. 
T. 
T. 

.22 
.41 
.25 
.10 

0.02 
T. 

a   a  a   a 

.01 

a  a  a  a 

'.'65 
.06 
.04 

T. 

a  a  a  a 

T. 

•  a  a  a 
a  a  •  * 

a  a  a  • 

•  •  a  k 

0.06 
T. 
.03 
.06 
T. 

.24 

.02 

T. 
T. 
T. 

0.00 

3.52 
2.49 
4.49 
2.40 
2.71 

T.       .23 
"67    .... 

"*'02 

8.52 
4.07 

8.47 

T. 

.07 

8.38 

1  '*" 
...-I  .... 

.96 

..50 

«  •  •  ■ 

•  •  •  « 

•  •  •  • 

•  «  •  • 

•  *  •  • 
«  «  •  • 

•  a  •  ■ 

.27 
.30 

a   a  a  • 

a  a  a  a 
•  •  a 

a  a  a  * 
a  a   a  a 
a  a  a  a 

a  a  a  a 
a  a  a   a 

.24 

s  »  m  » 
a  a  a  a 

a  •  •  a 
a  a  a  • 

a  a  a  a 
a   a   a   a 

.21 

a  a  a  a 
•   a  a  • 

4.00 
4.75 

0.00  0.08 
08 

0.00 

0.00 

0.00 

0.00 

0.25 
.25 

0.00 

0.00 

a  a  a 

0.00 

a  a  a  a 

0.00 

a  a  a  a 

0.00 

a  a  a  • 

0.00 

0.06 
.06 

0.00 

0.00 

1.51 
1.51 

0.<'0   0.00 

0.09 

0.06 



.13 

0  00 

0.00 

0.04 
'.'67 

0.08 
.15 

a   a  a  a 

0.00 

a    a   •   ■ 
•  a  a 

0.00 

a  a  a  a 

0.00 

a  a   a  a 
a  a  a   ■ 

T. 
T. 

•  a  a  a 

0.00 

a   a  a   V 
a  a   a   • 

0.00 

a  a  a  a 

0.08 
.15 

a  a  a  a  a  a 

0.60 

2.90 
2.80 
8.01 

T.     0.00 

•  -  -          •  >  «  • 

■  •  ■  ■ 

.0.1    .... 

•  ■  ■              •   a  •  ■ 

0.49 

lio 

1.10 
.67 

T. 

T. 

«  •  «  « 
•  «  •  • 

0.00 

•  •  •  • 

■   •   M    • 

«  «  •  ■ 

T. 

"t." 

•  a  •  • 

0.08 
.32 
.13 
.05 

a  a  a  • 

0.00 

.... 

a  a  a  ■ 
a  a  a   a 

0.00 

a  •  a  • 

0.00 

a   a  a  * 
m  m  m  • 
a   a  a  • 

T. 

a  a  a  a 
a   a   a   ■ 

T. 

a   a  a   • 

0.01 
T. 

a  a  a  ■ 

.04 

a  a  •  • 

0.00 

9  m  m  • 

0.17 
.81 
.05 
.16 
.26 

0.05 
.25 

"*!i5 

0.00 

8.23 
4.57 
1.54 
3.28 
3.39 

••--       ««•• 

2.06 

.... 

•  a  •  ■ 

•  a  a  • 

.... 

.... 

a   a    a   a 

a  a  a  a 

a  a  a  a 

.02 



.25 

6.81 

••-• '     •  • «  • 

... 

V  •  *  * 

6.15 
.08 
T. 
.06 

.... 

T. 

•  •  •  • 
«  *  *  • 

«  •  •  • 
«  w  *  w 

•  •  •  • 

•  •  •  • 

0.00 

•  •  «  « 

•  •  •  • 
■  •  «  - 

a  a  a  * 
a  a  a  • 

•  a  a  ft 

0.61 

•  a  a  • 

•  ■  a  « 

T. 

a   •   •   • 

'.'12 

•   ■   a   a 

0.18 

.23 

.29 

04 

a  a  a  ■ 
a  a  a  a 

T. 

a   a   a   a 

a  a  a  a 
a  a  a  • 

0.01 
.15 

a  a  a  • 
a  a  a  a 

•   a  a  a 

0  02 

a    a   a   a 

T. 
T. 

a   a   a   a 
a  a  a  ■ 
a   a  a  a 
a  a  a  • 

0.03 
.53 

•    a    a    a 

T. 

.01 

m  *  m  » 

0.15 
T. 
.42 
.32 

*  m  m  * 
a  a  a  a 

0.00 

a  a  a  a 

T. 

a  a  a  • 

.33 

0  23 
.06 

"t!' 

a  »a •  a  a 

"2".36 
2.67 
2.76 

T.     0.21 

....,      92 

•  ■- }   .70; 

0.01 

0.00 

8.27 
3.09 
2.90 

T.        28 



T. 

1.46 

.74 
"."02 

•  •  •  ■ 

•  «  *  • 

«  •  •  • 

«    M   •   • 

•  •  •  • 

•  «  •  * 

■  a  a  • 

T. 

«   a  a   • 

.03 
T. 
T. 
.07 

a  a  a  • 
a  a  a  a 
a  a  a  • 

a   a  a   a 
a  a  a  • 

.02 

a  a  a  a 
a   a  a   a 

1.88 

T.        08 
T.       .55 
...        95 

*!io 

.18 

a  a  a  • 

45 

.20 
.22 

.01 

2.07 
8.80 
8.08 

.03     .04 

02 

13 

02 

.02 

.06 
.40 

•  •  •  » 

•  w   •  a 

«  V  «  • 

•  •  •  ■ 

a   a  a  « 
a   a   a   a 
a   a  a   • 

.28 

.08 
T. 
.07 
.26 



a  a  a  a 

t'.' 

a  a  a  a 

T. 

a   a   a   • 

T. 

a  a  a  a 

.10 
.19 

a   a  a  ■ 
a  a  a  • 

a  a  a  • 
a  a  a  > 

.07 
.08 
.23 
.86 

T. 

*"!67 

1.60 
1.79 
1.49 
8.81 

15 

•'•-    .... 

'.'...  i'.' 

.22 
.20 
.44 
.26 
.15 

■  •  ■  > 

•  •   IK    « 

«  «  •  ■ 

•  •  •  • 

•  ■    «     V 

•  B   •    « 

•  a  a  ■ 
a  •  a  a 
a  a  *• 

•  a  a  a 

T. 

.57 

.50 

.23 

.47 

a  a  a  a 
a  a  a  ■ 
a  a  a  a 
•  a  a  a 
a  a  a  a 

a  a   a   a 
a  •  •  a 

a   a  a  a 
a  a  a  a 
a   a  a  a 

T. 

a  a  a  a 

.60 

a  a  a  a 
a   a   a    a 
a  a  a  • 

a  a  a  • 
a  a  a  • 

.16 
.40 
.70 
.22 
1.00 

2.28 
2.33 
2.49 
1.57 
2.31 

.05    

iJ 

06 

23 

.21 

.... 

.18 

«  •  •  ■ 

.06 

•  •  •  ■ 

•  *  •  « 

•  «  •  * 

•  •  *  • 

•  •   •   V 

•  •  «  • 

a  a  a  • 

T." 

a  a  a  a 

.05 
.10 
.67 

.10 

a  a  a  a 
a  a  a  a 

a  a  a  a 
a  a  a  a 

**30 

•   a  a   • 

.05 
T. 

«  a   a   * 

a  a  a  a 

.02 
1.02 

a  a  a  • 

.34 
.11 

.08 

.13 
.03 
.02 

1;54 
2.42 
1.82 
4.67 

T.     0.11 

0.06 

.17 

«  •  *  • 

0.00 

V   •  «   * 

T. 
T. 

•  •  •  « 

0.12 

a   a   a  ■ 

.14 

0.82 
.40 
-75 

T. 

a  a  a  a 
»  •  m  ■• 

0.00 

a  a  a  a 

0  05 

a  a  a  a 

0.02 

•  a  •  a 

.10 

0.00 

a   a  a   a 
a   a   a  a 

0.00 

a   ■  a  a 
a  a  a  • 

0.15 
'".32 

0.16 
.47 
.15 

0.00 

3.04 
2.41 
2.07 

T.       .20 

•  ••  •   .... 

T. 
.17 

*  «  •  • 

•  «  •  « 

•  •  •  ■ 

•  «  •  • 

•  •  •  • 

•  •  w  ■ 

.36 

m  m  ^  m 
a  a  a  ■ 

T. 
.13 

»  m  •  • 

T. 

a  a  a  a 

a   a   a   a 
a  a  a  • 

'."ii 

a   a   a  a 

T. 

a   a  a  • 
a   a  a  a 
a  a  a  • 

a  a  a  • 
•  a  a  » 
a  a  a  a 

T. 
.28 

"""oi 

2.43 
4.86 

o.m{  O-ll 

* 

0.26 

0.05 

T. 

0.02 

0.18 

0.01 

T. 

0.13 

0.05 

0.05 

0.01 

0.11 

0.04 

T. 

3.19 

168 


Eighth  Annual  Bbpobt  of  thb 


Statistics  op  Txmperaturk 


COUNTr. 

Tbmpbbatubb  (Dbqbbbs  (Fahr.). 

"S. 
g 

a 
®  s 

jB  a 

r 

m 

i 

o 

66.1 
64  9 
65.2 
68.2 

64.1 
64  2 
62.0 
63.3 

64  1 
66.8 

63.1 
63.1 

67  9 
68.9 
66.9 

68  4 
68  9 
#6.8 
69.6 

65  3 
65.3 

65.8 
64.9 
66.4 
67.4 
64.4 

65.6 
64.9 
66.5 
65  3 
65-7 
64.0 
65.4 
6'.1 

66.9 
66.9 

• 
• 

1 

«^ 
o 

5 

P 

15 
14 
17 

29 
34 
19 
43 
14 

31 

« 

a 

•1 

1 

• 

•5 
p 

• 

1 
1 

■ 

s 

00 

1 

64.4 

62.7 
62.9 
67.7 

63.9 

631.8 
63  4 

n.i 

65  0 

62  4 
62.4 

65.8 

66  0 
65.7 

65.9 
68.0 
64.8 
65.4 

64.1 
64.1 

63.8 
63.0 
62  6 
66.7 
62  7 

65.0 

• 

E 

p 

• 

1 

0. 
5 

EZTBftMKS  OF  M  OITTBLT 

Mbak  Tbmpbbatubb 

FOB  JUNB. 

STATION. 

• 

s 

•a 

a 

• 

i 

1 

i 

If 0'torn  Plattau 

"1854 
1883 
1852 

"i828 

"i896 
1896 
1896 

"1896 

—I  7 
—2  2 
—2.3 
—0.6 

— •  4 

—0.4 
+1.4 

Angflica 

Allefrany 

C>ttaraa|^a  .. 
Chemung  

71.1 
67.7 
78.2 

1856 

'00*95 

1895 

60.8 
61  4 
61  2 

185S 

Hum  ohreT 

1886 

Blmira 

1850* 

JSojvtorn  Platsau..... 

Oxfoid  

Chenango  

Cortland 

Madiiton 

Oia(*eo 

Tioga 

70.4!'  1828 
61S  51     1fi5M 

67  9 
58  1 
57  2 

isii 

Cortliind 

1829     1896 
1827      1895 
1854      189A 
1883      1806 

1851 

Hamilton 

73.6      1831 

Ilf39 

Cooperatown 

—0.8    71.9     1R70.  57  3 
—1.8    71.2      18961  62.3 

1863 

Waverly 

1885 

—6.7 
-0.7 

—2.6 

•  •  •  • 

69.4 

"im 

58.2 

LowTille 

Lewla 

'^iwYoTi'."' 
Suffolk 

1827 

1896 

1857 

AUantie  0<MUt 

New  York  City 

Setanket 

26 
11 

23 
16 
67 

1871 
1886 

1896 
1896 

-2  9 
—1.2 

72  0 
69.8 

1892 
1892 

64  2 
53.8 

65!o 
63.6 

1881 
1888 

Sitdnon  Vallm 

—2.6 

Albany 

Albany 

Dutol\eaa 

Orange 

1874 
1881 
1826 

1R96 
1>'96 
1896 

—0.9 

72.6 

1884 
'82.'89 

1876 

Honeymead  Brook  .. 
Weat  Point 

—2  5 
—4  2 

—1.2 
—1.2 

—2.0 
—1  9 
— »  8 
—0.7 
-1.7 

_0.'> 

69.7 

1886 

Ofiainplain  YalUv . . . 

Flatiab^h  Barracka 

St.  Lawrence  VaUey. 
Madison  Barracka... 

Canton    

North  Hammond 

PotlldHUl 

Clioton 

Jefferaon 

St.  Lawrence. 

tt 

42 

35 
85 
19 
29 

1839 

"i889 
1862 
18G6 
1828 

1896 

"1896 
1896 
lh96 
1896 

T2.4 

«  •  • 

71.2 
73.9 
77.9 
69.4 

1870 

"i870 
1870 
1870 
1895 

'"1895 

60.5 

59.2 
61.6 
63-0 
56.7 

&fi.'6 

1842 

"iiii 

18ttO 
18T5 
1833 

Or^at  LakeM 

Buffalo 

Erip 

26 
25 
39 
19 
26 
4U 

2:^ 

1*8 

1871 
1871 
1841 
1854 
1871 
1857 

ie'.4 

"1879 

'isoe 

1896 
1896 
1896 
lSf«6 

66.0    +1.1.  69.0 

1881 

Rochi«nt«*r 

Alouroe 

NiajEara 

« 'nonriaga 

OdWegO  

Erie......".! 

66.O1  — U.5    71.0,*fi.%.'fi5;  61.0 

1881 

Fort  NiNcara 

BaidwiusviUe 

Oa^eico 

65.6 
67.6 
61.0 

+  0  3    69.7 
+  1.9   72-0 
—1.0    68  9 
—2.0    71.6 

•i6-'xl 
189» 
1876 
1H7U 
1876 

59.1 
60.7 
58  2 
61.1 
62.0 

1842 
1857 

18r<l 

Paloiem 

lb96i  6'i  4 

1885 

Erie,  Pennaylvania.. 
Central  LaksM 

1896 
1896 

66.0!  — l.li  71-0 

]«81 

65.3 
65.8 

-1.6 
—1.6 

-1  2 

Ithaca 

Tompkins 

70.4 

"1892!  61.3 

isst 

Averafce  departure. 

t 
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AND   PRECIPrrATION — JuNE. 


STATION. 


Wuum  PlmUau. 

AdspIica 

Hamphny 

Slmiia 


£««fem  Plateau, 

Oxford 

OftUnd 

HdDllhoO    

Cooperstown 

Port  Jerris 

Wftverlj 


J«n4#m  Pli 
LovrUle.... 


lUmu. 


AOuntie  Coa*t. 
Hrw  York  city 
Secaoket 


Emisfi  TaUey  .... 

Albany 

Boneymeftd  Srook. 

Poathk«^ptii« 

yfr%X  Point 

Bojd«  Comen 


CUmviain  V^U^y ... 
Pbtisbargh  Barr'ks. 


8LL€wr€nem  VatUy, 

MalAiie 

lfadi««>ii  Barracks.. 
Nurth  HamiDOod  ... 
PMadam 


Oftnt  Lake:  . 

B«&lo 

Racbt«t«>r  .... 
y»n  Niagara. 

(Kwejpo 

Pal«nno 

Irla.  Pa 


COUNTY. 


Allegany ... 
CuttarHii^a 
Chemaug  .. 


Ch«>iiaDgo 
Cttriland.. 
MadlHou . . 

OtAeflfo 

Orange ... 
Tioga 


Lewia 


New  York. 
Suffolk  .... 


Albany  — 
Diitcbess  . 


Central  LaUi. 
Itbaca 


Average  depaitare. 


Orange  . 
Putnam 


Clinton 


Franklin 

Jeffei'MOB  .... 
St.  Lawrence. 


Erie.... 
Monro« . 
Niasara 

08W«gO  . 


Erie 


Tompkins 


o 


a 
o 

B 


2  o 

s 


3  84 

3.34 

2.99 
8.2tf 
2.72 

3.2f 
3.60 
2.7:. 
2.9tt 
3  51 
8.44 

2.92 
2.92 


19 

97 
40 


2  91 
3.48 

3.22 
3.29 
3.20 

2  3}* 

3  39 
3.09 
3.95 


71 
71 


m 


c 
o 


e 
§ 


14 
14 
17 


26 
18 
20 
43 
12 
15 


34 


26 

n 


23 
16 
21 
49 
26 


36 


16 
36 
19 
27 


26 
25 
40 
26 
37 
24 


18 


Pbbcipitat:oiv  —  (Inchzs). 


8 


1856 
1H83 
1852 


1829 
1851 
18i7 
1854 
1880 
1882 


1827 


1871 
1886 


1874 
1881 
IHHO 
1840 
1870 


1896 
1896 
1896 


1896 
1896 
1895 
1896 
1H96 
1896 


s 

00 

« 

• 

B 

V. 

a 

a 

9 

ti 

e 

•O 

<Ni 

^ 

OB 

C^ 

^ 

o 

P4 

H 

1896 


1896 
1896 


1896 

18V6 
18:i6 
18»«t 
1896 


1840 


1830 
1841 
1866 
1828 


1896 


1871 
1871 
1842 
1871 
1860 
1873 


1879 


1896 
1896 
1896 
1896 


1806 
1806 
1896 
1896 
1896 
1896 


1896 


3.40 
3.26 
3.6( 
8  81 

8.90 
2  96 
3.44 


4.70 
5.64 
2.85 

1.83 
1.83 

5.24 
6.38 
4.19 

8.03 
2  49 
2.40 
2  71 
4  07 
3.47 

2.80 
2.80 


0 

r 

m 
o, 

a 


—1.06 

—I  08  12.50 


eztrbmeb  of  m  onthlt 
Precipitation  for 
June. 


ORSATB8T. 


a 
d 

o 

a 


-l.U 
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Meteorological  Summary  for  July,  1896. 


The  average  atmospheric  pressure  (reduced  to  sea-level  and  32 
degrees  Fahr.)  for  the  State  of  New  York  during  July  was  30.00 
inches.  The  highest  barometer  was  30.40  inches  at  New  York 
city  on  the  19th,  and  the  lowest  was  29.62  inches  at  Albany  and 
Oswego  on  the  15th.  The  highest  mean  pressure,  30.03  inches, 
obtained  at  New  York  city,  and  the  lowest,  29.98  inches,  at  Os- 
wego and  Number  Four.  The  average  of  the  mean  pressures  at 
six  stations  of  the  National  Bureau  was  0.03  inches  above  the  nor- 
mal; the  excess  being  greatest  in  southern  and  eastern  New  York. 

The  mean  temperature  of  the  State,  as  derived  from  the  records 
of  72  stations  was  70.4  degrees.  The  highest  local  mean  v?as  75.5 
degrees  at  Brooklyn,  and  the  lowest  65.0  at  Number  Four.  The 
highest  general  daily  mean  was  76  degrees  on  the  12th,  29th  and 
30th,  the  lowest  being  64  degrees  on  the  17th.  The  maximum 
temperature  reported  was  96  degrees  at  Mt.  Morris  on  the  6th  and 
Tth,  and  the  minimum  40  degrees  at  Friendship  on  the  17th  and 
18th,  and  at  Saranac  Lake  on  the  31st.  The  mean  monthly  range 
of  temperature  for  the  State  was  42  degrees,  the  greatest  local 
range  being  51  degrees  at  Mt.  Morris  and  Bloom ville,  and  the 
least  28  degrees  at  Manhattan  Beach.  The  mean  daily  range 
was  20  degrees.  The  greatest  local  daily  range  was  46  degrees 
at  Bloomville  on  the  1st,  and  the  least  was  2  degrees  at  Port 
Jerris  on  the  24th.  The  mean  temperatures  of  the  various  sec- 
tion of  the  State  were  as  follows :  The  Western  Plateau,  69.6  de- 
grees; the  Eastern  Plateau,  69.7  degrees;  the  Northern  Plateau, 
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67.7  degrees;  the  Atlantic  Coast,  73.0  degrees;  the  Had«on  Valley, 
72.7  degrees;  the  Mohawk  Valley,  70.2  degrees;  the  Champlain 
Valley,  69.5  degrees;  the  St.  Lawrence  Valley,  68.9  degrees;  the 
Great  Lakes,  71.0  degrees;  the  Central  Lakes,  71.4  degrees.  The 
average  of  the  mean  temperatures  at  26  stations  possessing  rec- 
ords for  previous  years  was  0.6  degrees  above  the  normal.  Ex- 
cesses generally  occurred  at  western  and  southern  stations,  and 
deficiencies  in  the  north. 

The  mean  relative  humidity  was  75  per  cent.  The  mean  dew 
point  was  61  degrees. 

The  average  precipitation,  as  derived  from  the  records  of  93 
stations,  was  4.90  inches.  The  greatest  general  precipitation  ex- 
ceeded 6  inches  over  considerable  areas  of  western,  northern 
and  southeastern  New  York,  while  in  portions  of  the  St.  Law- 
rence and  upper  Hudson  Valley  and  on  eastern  Long  Island,  less 
than  4  inches  fell.  The  maximum  local  amount  was  8.71  inches 
at  Port  Jervis,  and  the  minimum,  2.43  inches  at  North  Hammond. 

The  rain  periods  covered  the  dates  from  the  3d  to  the  9th,  with 
a  maximum  of  0.34  inches  for  the  State  on  the  4th;  from  the  13th 
to  the  15th ;  from  the  19th  to  the  25th,  with  the  maximum  general 
rainfall  of  the  month  on  the  20th,  and  from  the  27th  to  the  30th. 
The  average  precipitation  at  28  stations  possessing  records  for 
previous  years  was  1.05  inches  above  the  normal  amount.  The 
largest  excesses  generally  obtained  in  western  New  York,  while 
in  the  eastern  and  northern  sections  10  stations  reported  deficien- 
cies. The  amounts  at  Angelica,  Humphrey  and  Elmira  were  the 
greatest  shown  by  the  records  of  these  stations  for  August. 

The  average  number  of  days  on  which  the  precipitation 
amounted  to  0.01  inch  or  more  was  12.3,  which  is  considerably 
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greater  than  the  nsualrain  frequency  for  the  summer  months.  The 
maximum  number  was  reported  from  the  Eastern  and  Northern 
Plateaus^  and  the  southeastern  section.  The  average  number  of 
clear  days  was  10.3;  of  partly  cloudy  days,  12.3;  of  cloudy  days, 
8.4;  giving  an  average  cloudiness  of  60  per  cent,  for  the  State. 
The  cloudinese'was  greatest  in  northern  New  York,  and  least 
in  the  western  and  southern  sections.     • 

The  prevailing  direction  of  the  wind  was  from  the  southwest. 
The  average  wind-travel  at  6  stations  of  the  National  Bureau 
was  6,931  miles,  the  travel  generally  being  greater  than  usual  for 
the  month.  .  The  maximum  velocity  reported  from  the  above  sta- 
tions was  50  miles  per  hour  at  New  York  city  on  the  27th. 

Thunderstorms  occurred  at  10  stations  on  the  3d;  at  10  stations 
on  the  4th ;  at  5  stations  on  the  5th^  at  8  stations  on  the  6th ;  at 
4  stations  on  the  7th;  at  3  stations  on  the  9th;  at  3  stations  on 
the  10th;  at  1  station  on  the  12th;  at  10  stations  on  the  13th;  at 
3  stations  on  the  14th;  at  10  stations  on  the  15th;  at  2  stations 
on  the  16th;  at  7  stations  on  the  20th;  at  2  stations  on  the  21st;  at 
9  stations  on  the  22d ;  at  3  stations  on  the  23d ;  at  2  stations  on 
the  24th;  at  1  station  on  the  26th;  at  13  stations  on  the  27th;  at 
12  stations  on  the  28th ;  at  17  stations  on  the  29th ;  at  13  stations 
on  the  30th;  at  1  station  on  the  31st. 
HaU  fell  on  the  3d. 

A  solar  halo  was  observed  on  the  2d.   . 

The  weather  during  July  averaged  slightly  warmer  than  usual ; 
hot  waves  during  the  second  and  fourth  weeks  alternating  with 
brief  cool  periods  about  the  6th,  17th  and  24th;  but  few  excessive- 
ly high  or  unseasonably  low  temperatures  occurred.  There  was 
an  abundant  rainfall,  commonly  in  the  form  of  local  showers 
which  were   followed  by  bright  pleasant  weather;  hence   the 
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month  was  very  favorable  for  the  growth  of  crops,  though  less  so 
for  harvesting  operations.  Thunderstorms  occurred  on  23  days 
being  more  frequent  in  southwestern  New  York  than  elsewhere. 
Phenomenally  heavy  rains  occurred  at  some  localities  in  the 
southeast  on  the  9th,  and  in  the  western  section  on  the  20th. 

During  the  month,  the  weather  of  New  York  was  influenced 
by  five  ai'eas  of  high  and  seven  areas  of  low  pressure,  the  num- 
ber of  the  latter  being  about  the  usual  storm  frequency  for  July 
in  this  vicinity.  Five  low  areas  passed  to  the  eastward  over 
Canada  on  the  9th,  15th,  22d,  28th  and  30th;  while  on  the  fifth 
.and  24th,  depr.esslons  passed  centrally  within  the  borders  of  the 
State.  The  lows  passing  north  of  the  State  commonly  spread 
over  the  Canadian  provinces,  moving  slowly,  and  giving  southerly 
winds  and  warm  waves  over  .the  northeastern  States,  as  occurred 
in  the  most  marked  degree  with  the  depressions  of  the  9th,  15th, 
22d  and  30th.  The  lows  which  passed  centrally  over  New  York 
were  of  moderate  energy,  bringing  general,  but  not  excessive, 
rains. 

The  high  pressure  systems  were  generally  large  and  well  de- 
fined, but  developed  no  central  pressures  much  exceeding  30.3 
inches.  The  first  and  third  area,  onlv,  moved  northeastward  to 
the  Atlantic;  the  remainder,  after  traversing  the  central  or 
northern  States,  passed  to  the  south  Atlantic  coast,  where  they 
became  nearly  stationary.  The  highs,  with  their  accompanying 
cool  waves,  were  most  strongly  felt  in  this  vicinity  on  and  about 
the  2d,  8th,  14th,  18th  and  24th,  the  greatest  depression  of  tem- 
perature occurring  in  northern  New  York  on  the  16th  under  the 
iniliience  of  the  fourth  area;  but  no  damaging  frosts  occurred. 

An  injurious  drouth  which  prevailed  in  the  eastern  counties 
at  the  opening  of  the  month  was  relieved  by  abundant  rains 
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beginniiig  on  the  4th.  The  weather  continued  rather  cool  for 
growth  during  the  first  decade  after  which  higher  temperatures 
and  frequent  showers  brought  vegetation  rapidly  forward.  The 
reports  of  the  first  week  showed  oats  as  heading  and  barley  and 
spring  wheat  ripening;  winter  wheat  was  cut  and  some  rye  har- 
vfated  early  in  the  month;  by  the  18th  considerable  amounts  of 
barley  had  been  cut  and  the  oat  harvest  was  commenced  on  the 
30th;  corn,  tobacco  and  hops  made  satisfactory  growth^  the  latter 
being  in  blossom  by  the  10th.  Grapes  promised  well,  and  the 
apple  crop  was  unusually  good. 

Local  storms. —  Near  Honeymead  brook,  Dutchess  county, 
lightning  caused  the  loss  of  four  barns,  with  contents,  on  the  3d; 
and  one  person  was  killed  at  Sharon  Station.  The  storm  was  ac- 
companied by  destructive  wind  and  hail,  with  a  cloudburst  and 
flood  about  Amenia.  Lockport  reports  the  heaviest  rain  on  rec- 
ord at  that  point  on  the  20th.  A  local  storm  at  Waverly  on  the 
27th  prostrated  trees,  unroofed  buildings,  and  laid  flat  the  grain 
in  many  fields. 
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9 
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0.70 
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s. 
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13 

23 
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12 
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14 

9 

11 

6.85 
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20 

w. 
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20 
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18 

7 
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9 

12 

11 

5.04 

2.21 

20 

w. 
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37 

17 

30 

18 

6 

24 

18 

9 

6 

14 

4.75 

2.11 

20 

s.  w. 

41     18 
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20 

31 

2 

12 

14 

9 

12 

10 

11 
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20 

N.W. 
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1 
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29 
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9 
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20 
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Metbobologioal  Data 


Location  or  Stations. 

Babovktbr. 

HUXIDITT 

Tbxprra 

STATION. 

COUNTY. 

1 

* 

s 

• 

■ 

1 

i 

• 

1^ 

i 

98 

• 

9 
U 

9 

a 

o 

Mean  relative. 

• 

• 

« 

a 
'1 

Mean  of  tri-daily  obser- 
vations. 

1 

a 

°  a 

Ji 

SJ 
sa 

■se 
9 

71.4 
71.7 

71.5 

• 

E 

92 
92 

05 

1 

Central  Laket .... 

2 

Fleming 

Cayuga  

Seneca 

Tompkina 

1000 

719 
810 

72.1 

•  •  •  • 

70.6 

2 

Bomulua. 

■ 

83 
71 

75 

61 
62 

61 

2 

Ithaca 

29.99 

30  33 

18 
19 

29.63 

15 
15 

0.70 
0.66 

70.9'  99 
70.41  06 

9 

Mean  » -  ^ . , . . , 

ao.oo 

30.40 

29  62 

r» 

*  Mean  of  the  tri-daily  observations.  X  Mean  of  the  maximum  and  minimnm  by  the  Draper 
the  tri-daily  observations  are  derived  by  the  formula  (7  a.  m.  +  2  p.  m.  +  9  p.  m.  -f  9  p.  m.)  —  4. 
four  hoars. 

(a)  22.  24;  (b)  6,  7;  («)  1,  2;  (d)  2,  13;  («)  3,  29;  (f)  2,  3,  18;  (p)  2,  3;  (A)  3,  30;  {%)  12,  28;  (j)  12, 
20;  (0  1.  26;  (u)  7,  8;  (v)  1,  24;  (w)  5,  8;  (X)  18,  31;  iy)  1,  18.  26;  (2)  17,  19;  (aa)  16,  17;  (a6)  16.  17. 
(ai)  15,  30:  lak)  20,  24;  (a<)  16  24;  (am)  11,  20,  24;  (an)  11,  20;  (aj»)  7  23;  (a<7>  23,  24:  (ar)  4,  7:  (a«) 


New  Yobs  Wsathbr  Bobhau. 
FOE  July,  1896  —  {Condiided). 


lultMl!!  Dboubb  Fahb.). 
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Pkbcifititioh  —  (Ihcbeb). 


.   H.  W. 
.    8.  W. 


IhtnBDfisuli.  II  Report  [MOliDd  too  iRte  to  beased  in  oompalinK  means.  Tbe  i 
tBliik  udicatr*  tbu  tlia  dnntlan  Ig  not  ehown  In  tbe  origlnsl  reoordg,  bat  ia  vltl 

13. 17;  (tl  1  lei  (I)  2.  12,  ZIi  («)  n,  12,  22.  Se.  29;  (nl  2.  12;  (p)  1,  2,  11;  (a)  7,  12;  (r)  IT,  1 
U.H.IS,M;  IM)IS,  ITi  (odl  17.  la.  91;  (M)l.  17;  (VU.IS;  <aj)l>.^;  (UAH,  2,  li 
t.  II.  It;  MI)  7,  20;  <au)  U,  It.  U. 
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Eighth  Annual  Report  of  the 


Temperature  —  July,  1896,  Showing  Daily  Means  for 


station. 


Wtttem  PlaUau. . 
Alfred 

Angelica 

Bolivar 

FnendBliip 

Humphrey 

t  Arkwright 

Jameatown 

Elmira 

Avon 

Mount  Morris 

Lockport 

Victor 

Wedgewood 

Addiaon 

South  Canisteo  . . . 

Arcade...' 

Taryaburgh 

JtoiUm  PlaUau.. 
Binghamton 

Oxford 

Cortland 

Bloomville 

South  Kortright.. 

ElkaPark 

Brookfleld 

Middletown 

Port  Jervia 

Cooperstown 

New  Lisbon 

Oneonta 

Perry  City 

Waverly 

Mohonk  Lake  . . . . 


71 
84 
52 
87 
54 
84 
44 
00 

4a 

82 
64 


83 
54 
87 
60 
91 
56 
87 
70 
90 
59 

93 
59 
91 
56 

87 
49 
85 
48 
84 
55 
90 
61 

68 
89 
50 
88 
44 
87 
48 
88 
42 

86 
44 
82 
54 
91 
57 
84 
56 

87 
52 
80 
56 
84 
44 
88 
5« 
88 
51 
88 
48 
80 
52 


2 


74 
80 
59 
88 
58 
86 
50 
90 
68 
85 
62 


86 
58 
92 
69 
95 
57 
90 
70 
93 
60 

95 
58 
tl 
64 
89 
55 
88 
54 
87 
57 
94 
55 

72 
92 
57 
92 
51 
90 
65 
92 
54 

90 
47 
85 
65 
93 
59 
87 
58 

87 
59 
83 
62 
87 
51 
93 
55 
93 
68 
93 
15 
81 
51 


74 
85 
62 
89 
61 
85 
55 
89 
68 
84 
62 


85 
64 
93 
61 
92 
64 
95 
57 
94 
68 

90 
87 
92 
66 
89 
60 
88 
66 
89 
63 
92 
62 

75 
98 
61 
92 
58 
88 
61 
93 
62 

91 
69 
82 
64 

90 
58 
95 
58 

89 
62 
85 
63 
89 
57 
93 
63 
92 
61 
93 
62 
83 
51 


73 
80 
•2 
80 
62 
82 
•9 
84 
58 
77 
63 


78 
66 
85 
65 
88 
61 
92 
63 
86 
65 

80 
64 
82 
66 
84 
64 
84 
59 
84 
64 
86 
63 

73 
85 
•4 

91 
60 
85 
62 
80 
61 

86 
57 
76 
62 
85 
61 
79 
•8 

86 
68 
80 
66 
83 
60 
89 
65 
S6 
63 
87 
62 
72 
52 


71 
74 
64 
78 
58 
78 
67 


73 
62 


76 
65 
82 
74 
77 
64 
89 
65 
77 
60 

77 
61 
79 
65 
80 
68 
78 
62 
73 
62 
77 
60 

70 
79 
64 
77 
62 
76 
63 
78 
64 

77 
60 
76 
59 

86 
60 
80 
66 

81 
76 
68 
60 
74 
59 
79 
64 
82 
63 
82 
69 
78 
5« 


6 


70 
82 
54 
83 
54 
82 
55 
85 
52 
78 
54 


67 
66 
56 


80 
56 
84 
62 
88 
58 
96 
57 
87 
62 

89 
57 
82 
59 
82 
60 
84 
53 
81 
54 
84 
56 

71 
84 
61 
90 
58 
83 
59 
83 
58 

84 
62 
76 
58 
89 
61 
81 
65 

82 
62 
79 
62 
81 
55 
88 
58 
85 
56 
85 
61 
78 
51 


71 
58 
72 
56 
66 
54 


70 
67 
77 
63 
82 
57 
96 
59 
74 
56 

94 
55 
72 
68 
74 
68 
76 
58 
67 
65 
73 
56 

65 
75 

58 
77 
55 
73 
58 
76 
46 

75 
46 
74 

54 
68 
47 

7» 
68 

76 
63 
67 
58 
72 
52 
89 
57 
71 
55 
74 
62 
73 
61 


8 


65 
72 
52 


73 
48 
78 
48 
74 
51 


75 
52 
74 
62 
80 
53 
84 
53 
84 
54 

86 
58 
79 
53 
76 
56 
74 
49 
73 
51 
81 
52 

63 
78 
51 
77 
48 
75 
45 
81 
50 

80 
48 
72 
50 
72 
47 
75 
56 

71 
56 
70 
52 
76 
47 
80 
50 
76 
59 
80 
40 
67 
56 


9 


69 

77 
52 


80 
58 
84 
48 
75 
57 


80 
60 
81 
&3 
90 
60 
85 
68 
90 
61 

83 
55 
78 
58 
80 
60 
79 
66 
78 
68 
82 
59 

69 
78 
60 
81 
59 
78 
60 
80 
60 

84 
50 
76 
51 
72 
56 
79 
69 

75 
61 
80 
62 
80 
58 
85 
60 
84 
59 
80 
69 
77 
63 


10 


79 
57 


79 
58 
82 
61 
77 
57 


78 
58 
86 
64 


86 
53 

85 
60 

87 
55 
81 
56 
83 
55 
81 
52 
79 
57 
84 
54 

71 
84 
56 
85 
55 
83 
57 
86 
65 

83 
62 
78 
64 
84 
62 
84 
62 

84 
60 
78 
62 
81 
'  58 
87 
62 
84 
53 
84 
53 
80 


11   IS 


73 
82 
61 


83 


74 
82 
58 


83 


54  I  60 


88 
57 
80 
61 


82 
62 
90 
62 
87 
64 
87 
66 
91 
65 

89 
65 
88 
63 
86 
58 
84 
54 


86 
54 
81 
59 


83 
I  60 
I  92 
73 
89 
66 
89 
63 
92 
66 

91 
67 
90 
65 
87 
56 
86 
52 
81  I  84 
62  '  61 
87  -  88 
61   58 


73 
85 
66 
85 
69 
85 
62 
89 
64 

89 
55 

78 
60 
79 
59 
84 
63 

86 
66 
80 
60 
83 
60 
87 
64 
87 
57 
88 
58 
82 
14 


78 
87 
58 
90 
54 
88 
66 
91 
58 

87 
55 
82 
64 
93 
61 
81 
60 

88 
68 
83 
tt2 
87 
53 
92 
57 
88 
63 
91 
66 
8a 
65 


13   14 


75 
85 
65 


85 
57 
88 
60 
84 
64 


H6 
66 
91 
61 
86 
70 
88 
66 
87 
68 

81 
68 
85 
65 
89 
61 
86 
56 
85 
62 
82 
64 

72 

82 
60 
85 
57 
79 
58 
87 
60 

86 
56 
80 
66 
83 
64 
86 
62 

87 
64 
72 
66 
79 
57 
85 
64 
80 
67 
88 
6« 
82 
64 


74 
79 
65 

67 
81 
65 
84 
65 
80 
65 


81 
67 
86 
71 
82 
64 
89 
68 
85 
63 

84 
64 
85 
64 
81 
67 
81 
63 
81 
65 
87 
63 

74 
81 
68 
86 
68 
81 
65 
88 
65 

85 
62 
78 
62 
82 
62 
88 
64 

87 
68 
76 
58 
81 
59 
86 
66 
82 
62 
86 
66 
81 
64 
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^  JSroiok^s,   and  Daily  Maxima  and  Minima  for  the  Stations. 


^    .BteL 

1 

1 

•a  a 

"^      le 

i     171   18 

le 

SO 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

fls 

■^__         1 

s9 

1 

1  68 

70 

^ 

63       01 

64 

76 

75 

04 

00 

64 

66 

73 

74 

75 

74 

66 

00.6 

68  ,   72       76 

73 

74 

83 

84 

08 

58 

72 

74 

81 

83 

84 

82 

73 

67.4 

^25 

52  .  46       46 

55 

64 

66 

62 

54 

54 

81 

53 

58 

65 

62 

63 

52 

^fc:^ 

49      71       80 

74 

75 

84 

86 

70 

01 

74 

78 

80 

85 

86 

81 

74 

68.2 

^2        5*  '  <2       42 
^5     .  €»      70      77 

58 

62 

62 

06 

53 

55 

49 

55 

60 

53 

58 

60 

56 

75 

73 

88 

85 

89 

60 

73 

76 

81 

82 

83 

85 

70 

67.0 

^^        51   ,  41       43 
gj       73  1   75       82 

53 

65 

64 

01 

56 

54 

47 

50 

61 

63 

63 

61 

59 

80 

75 

87 

87 

70 

69 

88 

78 

84 

86 

86 

86 

77 

68.2 

>^       53  ,  40       40 

^^  .  <9  i   73  1   76 

61 

64 

62 

59 

53 

48 

48 

50 

61 

60 

60 

61 

52 

73 

72 

82 

81 

08 

59 

72 

75 

78 

83 

82 

81 

74 

67.5 

"«•» 

54 

45      64 

61 

64 

66 

63 

54 

53 

52 

53 

61 

65 

64 

63 

54 

«»      ^* 

«  «  •  •  M 

68  7 

^ 

97' 

«   ^  *  w 

72 

78 

"77" 

"75  " 

83" 

'si** 

■70" 

62  ' 

72" 

'70" 

'79  " 

'si* 

85" ' 

"83  ' 

'73" 

69.0 

5^ 

54 

50 

49 

62 

66 

67 

05 

50 

56 

53 

5S 

64 

68 

66 

66 

60 

^ 

79 

80 

80 

82 

78 

89 

87 

78 

67 

81 

81 

86 

87 

89 

90 

80 

73.4 

>3     S8 

51 

49 

63 

62 

78 

65 

61 

57 

66 

68 

65 

67 

65 

67 

61 

%5  •  72 

75 

88 

80 

80 

88 

92 

78 

67 

78 

84 

84 

87 

93 

86 

76 

72.0 

^     0 

47 

4» 

64 

67 

94 

64 

67 

56 

52 

54 

62 

63 

63 

60 

57 

^    85 

87 

89 

87 

87 

84 

90 

to 

86 

84 

80 

84 

88 

91 

89 

88 

73.3 

%1    tf 

59 

52 

45 

45 

65 

63 

56 

52 

50 

53 

65 

63 

65 

57 

55 

^    72 

78 

89 

82 

81 

88 

92 

75 

7S 

80 

85 

84 

88 

94 

90 

77 

73.2 

1 

52 

52 

63 

66 

66 

67 

50 

67 

54 

57 

68 

67 

67 

00 

57 

«    96     78 
•3    52     49 
M    7t     73 

85 
45 

78 

63 

"  *  * "  * 

•  •  •  ** 

«  ■  ■  ■ 

81 

74 

"75" 

'88' 

■  •  •  •  • 

00 

"74  ' 

'59  " 

'si  " 

'82*' 

'se" 

'89  * 

"87" 

'89  " 

"76' 

71.0 

a 

12 

51 

51 

60 

66 

66 

05 

55 

54 

50 

56 

64 

64 

65 

65 

57 

C 

71 

74 

81 

76 

77 

85 

80 

78 

64 

77 

78 

86 

86 

88 

86 

76 

70.0 

M 

5S 

47 

48 

56 

67 

66 

04 

69 

56 

53 

51 

63 

65 

64 

64 

58 

n 

70 

78 

78 

74 

76 

84 

80 

70 

60 

74 

79 

86 

85 

86 

84 

74 

07.4 

N 

49 

41 

43 
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a  a  a  ■ 

•  a  a  • 

•   ■    •    • 

«    ■   •   • 

.03 

a    •   •   a 

2.74 

29 



•  *  «  • 

■  •  a  • 

T. 

.54 

.01 

1.80 

.85 

.34 

•  a  a  • 

.76 

T. 

>  •  a  • 

.19 

....7-29 

au  010 

0.00 

0.00 

0.00 

0.84 

0.20 

0.26 

0.23 

0.80 

0.28 

0.00 

0.19 

0.25 

0.20 

0.69 

0.02  4.88 

.10    .... 

.  •  .  . 

«  •  •  • 

■  •  •  ■ 

.50 

•  •  «  • 

.04 

T. 

.31 

.40 

.... 

.04 

.01 

.40 

1.70 

....  8.67 

....        .4o     .... 

«  •  •  • 

•  •  *  « 

.79 

•   a  •  • 

.08 

•  •  •  • 

* 

f.55 

.15 

ft  a  a  • 

1.27 

•  •  •  • 

.22 

4.26 

08    .... 

•  *  ■  • 

•  •  «  ■ 

.02 

.71 

.09 

.44 

.59 

a  •  •  ■ 



.08 

.34 

•  a  •  • 

1.40 

a  •  a  • 

7.60 

06 





— 

T.  1 

I 

.07 



.49 

■  •  •  ■ 

.14 

•  a  a  • 

■   a  a   ■ 

1.70 

w   •  m  • 

•    a  a   ■ 

•  •  •  • 

8.38 

.20      .15 



•     0     ■     • 

•  •  •  a 

.lo! 

.62 

.05 

.22 

.51 

.10 

•  a  •  • 

.24 

a  a   a  to 

.82 

•  a  a  a 

5.40 

.13i   .... 

•  •  •  • 

•  *  ■  « 

•  •  •  . 

.»7 

..... 

«  a  •  ■ 

.06 

.98 

•  •  •  • 

■   a   a   • 

1.18 

•   a  a  • 

.82 

a    a   a    ■ 

>   •  a   > 

5.09 

1 

•  •  •  ■ 

•  •     0     • 

•  •  •  • 

.••- 

.... 

.21 

*  «  *  ■ 

•   *  •  • 

.53 

■  «  ■  ■ 

«  a  a  ■ 

.64 

■   •  a  • 

■   a   a   • 

a  a  •  • 
a  a  a  ■ 

.82 

a  a  a  • 

•  •  a  • 

.20 

•   a  a   • 

.08 

a   a   •   a 

2.50 
8.96 

.00 

•  •   A  - 

.22 

•  •  •  • 
•  «  «  ■ 

•  •  s  * 

•  «  •  • 

•  •  •  • 
■  ■  •  ■ 

T. 

.14 

■  *  •  • 

«  ■  •  • 

.55 

•  •  •  • 

.85 

a  •  a  • 

.28 

■  a  a  • 

a  a  a  • 

.17 

•  a  a  • 

a  ■  a  • 
a   a  a  • 

M  a  a  * 

.64 

•  •  •  ■ 

•   •   •   a 
a   a   •   • 

3.54 
4.28 

•20    •  •  •  • 

•  •  •  • 

•  «  •  • 

•  •  •  • 

.85 

.10 

.Oh 

•  *  a  • 

.05 

.60 

a  a  *  • 

■   a  a  • 

a  a  a  a 

•  •  •  • 

1  00 

a   •   •  a 

3  23 

•09.    V  «  «« 

•  •  •  • 

•  •  «  • 

.... 

.74 

.10 

2.81 



T. 

.81 



T. 

.17 

■   a  a  • 

1.17 

•   a  a  a 

5.76 

0.18    0.00 

0.00 

0.00 

0.88 

1.36 

0.00 

0.00 

0.00 

0.05 

0.00 

0.00 

0.00 

0.00 

1.60 

0.00 

0.00 

6.04 

.78 

V    «  •   • 

— 

•  •  •  • 

.88 

1.16 

■   •   M   • 

•  ■  •  ■ 

a  *  •  a 

.06 

a  •  a  • 





•   •as 

1.50 

•  a  a  • 



6.04 

0.00 

0.15 

0.00 

0.00 

0.00 

0.10 

0.05 

0.40 

0.15 

0.00 

0.05 

0.00 

T. 

0.50 

0.00 

0.40 

0.00 

4.76 

•  «  «  • 

•  ■  *  • 

.15 

m   m  m   • 

•  •  «  • 

•  s  «  • 

•  *  •  « 

■  a  *  « 
•  •  •  » 

.10 

•  •  •  • 

.05 

•  *  •  • 

.40 

«  «  0  • 

.15 

•   ■as 

•  a  a  • 
a  a  a  • 

.05 

■  a  a  - 

•  a  a  ■ 

T. 

•  •  •  m 

.50 

a  a  a  ■ 

•  •as 

•  a  «  ■ 

.40 

a  a  a  • 

•    m   m   • 

5.00 
4.58 

0.51 

0.00 

T. 

T. 

0.18 

0.58 

0.05 

0.10 

0.06 

T. 

T. 

0.00 

0.16 

0.48 

0.14 

0.27 

0.00 

3.85 

1.43 

«    M   •  • 

.02 

*  ■  «  ■ 

•  •  ■  « 

.09 

.87 

.21 

.05 

. .  •  • 

T. 

a  •  *  • 

.17 

1.04 

»  a   ■   ■ 

.09 

a  a  a  a 

5  71 

i.n 

a   w  •  • 

m  m  m  • 

•  *  *  ■ 

•  •  •  • 

1.85 

.... 

•  •  •  • 

m   m  m  m 

■  a  a  • 

.... 

.35 

a  •  a  ■ 

.63 

a  *  a  a 

....4.02 

JiOf  .... 

•  •  »  ■ 

T. 

1.40 

•  •  «  ■ 

•  «  •  « 

•  •  •  ■ 

.03 

T. 

•  a  a  • 

•    ■  a   • 

.36 

•  a  a  ■ 

.45 

a   a   •   a 

....3.71 

.20 

A   •  •  • 

*  •  «  • 

•  •  •  • 

•  •  •  • 

.88 

•  •  *  ■ 

.12 

.16 

a   a  a  ■ 

a  a  a  a 

•   a  a  ■ 

.11 

1.28 

•  »  m 

T. 

....3.25 

.25 





.... 

•  •  •  • 

.49 

«  •  *  ■ 

.44 

•   •   a  • 

•   a   a   ■ 

•  •  •  • 

a  a  a  • 

.12 

.43 

•  a  a  • 

1.71 

....  4.56 

.... 
.21 

•••• 

V  s  •  • 

«  •  •  • 

•    •   a  ■ 

•  •  •  • 

•  «  •  ■ 

•  «  s  • 

"to 

•  •  •  " 

•   «  a   * 
«   «  *  ■ 

a  a  •  « 
■  a  a  ■ 

•   •as 
a  a  a  ■ 

■   a  a  ■ 

a  a  a  ■ 

T." 

•  a  •   • 

•  a  a  • 

•  a  a   a 

*!34 

a   a  a   « 
•   a  •   a 

2  43 

•  •  •  • 

•  •  •  • 

T. 

•  •  •  • 

•  ■  •  • 

.50 

•  *  •  « 

.02 

•   a  a  ■ 

•  a  a  ■ 

•   a  a  • 

.09 

.12 

.08 

.05 

•    a  a  • 

3  98 

.?S 

■  ■  *  • 

T. 

•  •  0  • 

T. 

«  ■  «  ■ 

0.00 

•     0     •     ■ 

0.00 

.61 
2.31 

0.01 

.07 
0.07 

0.01 

•   a  •  ■ 

0.08 

•  a  •  ■ 

0.00 

T. 

.10 
0.19 

.00 
0.08 

3  18 

0.28 

0.50 

0.16 

0.01 

4.91 

•  •  •  » 

.40 

•  a   •  • 

•  •  ■  • 

«  tf  •  « 

•  •  «  • 

■  •  *  « 

T. 

•  •  «  ■ 

.51 

•  •  •  • 

•    •   A   ■ 
W    •    •    ■ 

".16 

•  a  a  • 

.28 

■  •  •  • 
a  a  a  ■ 

•  •  •  • 

•   a  a  a 

.55 

•  •  a  • 

•  a  a  • 

".io 

a   •   •   a 
»  m  ^  » 

■    a   •  a 
a    •    a    a 

>   a  a  ■ 

3.07 

.70    .... 

1 

•  a  •  « 

.... 

.08 

3.54 

.02 

•    •    •    • 

•  •  •  • 

.19 

a  a  a  • 

T. 

.24 

•  a  a  • 

.19 

m  m  m  m 



6.35 

.50 

1.40 

•    •    •    • 

.08 

.62 

....  4.38 

•W%          •  •  a  • 

•  •  •  • 

»  «  •  • 

T. 

2.21 

•  *  •  • 

.07 

.02      .12 

•  •  a  • 

•  ■  ■  • 

T. 

•  a  a  a 

1.00 

a    a   a    • 

5.04 

.88 

•   •  •  « 



•  «  •  • 

.01 

2.11 

•  •  •  ■ 

.21 

.02 

.08 

•  a  •  • 

■   a   •   ■ 

.01 

T. 

.86 

.18 

a    •    a   a 

4.75 

.34 

•   •  ■  * 

>  •  «  • 

•  ■  •  • 

• 

•  •  •  • 

1.47 

.26 

•  •  •  • 

.13 

a  a  a  ■ 

•   •   •   ■ 

.31 

a  a   a  ■ 

.5! 

»  m  m  » 

a  a  *  a 

4.24 

•  •  «  » 

T. 

•  *•  • 

•  •  s  ■ 

T. 
.07 

2.66 
2.95 

.14 
.00 

a  a  a  ■ 

.02 

•  a  a  • 

m  •  m  • 

.12 
.15 

.82 

1.19 

.01 

•    •   •   a 

a    ■    •    • 

5.27 
3.77 

•  •  s  • 

.45 

•    •    •    0 

•   B  •  • 

•  •  •  ■ 
■  •  •  ■ 

•  •  •  • 

1.04 

•  •  •  • 

1.25 

«  •  ■  • 

T." 

•  •  a  ■ 

T. 

•  a  a  • 

.07 

•  a  a  • 

•  a  a  • 

a  a  a^a 
a  a  a  ■ 

iV 

T.* 

a  a  •  a 

.64 

a  a  a  • 
•  ■  •  ■ 

a  a  a 
a   •   •   > 

m   m  m  9 

4.34 

.17 

•    •     •    • 

•  «  «   • 

*  «  •  • 

.18 

1.52 

.04 

•  •  s  • 

a  a  •  • 

.16 

a  a  a  • 

a  a  a  a 

a  a  a  • 



.95 

.50 

a   •  a  • 

5.38 

•  •  •  • 

•     •    •     • 

.08 

«  •  •  ■ 

•  •  *  • 

4.27 

0     •    •    • 

.85 

.08 

a  a  a  ■ 

a  a  a  a 

.15 

.19 

.13 

•  m  m  » 

•   a  a  a 

6  18 

•  •   *  A 

•  •   •   • 

•  •    • 

•  •     •    • 

•  •  »  • 

0   •   A  • 

•  «  •  « 

.07 

•  •  •• 

8.87 
8.07 

'.65 

•  •    M   ■ 

*  •  •   ■ 

.03 

a  a  a  ■ 

•  a  a  ■ 
a  a  a  • 

•  •  a  • 
a  a  a  • 

a  •  •  • 
a  a  a  a 

.15 

■  a  a  • 
a  a  a  « 

•  a  a  • 

•  a  a  ■ 

1.22 

.13 

■  a  a  • 

5.97 
8.64 

T. 

T. 

•   •   •   • 

•  *•  • 

.02 

880 

•     «     •    • 

.02 

.02 

T. 

a  a  a  a 

a  a  a  ■ 

.20 

a  a  a  • 

.45 

.92 

.02 

5.89 

•  •  •  • 

•  •   M   • 

•  •   «   • 

•  •  V   • 

•  •  •  • 

•  •    0     * 

•  •  •  • 

.01 

«  •  •  « 

2.85 
1.10 

.10 

•  •  •  • 

.02 

•  •  •  • 

a  •  a  • 
•  a  •  a 

.01 

a  •  a  • 

.07 

a  a  a  • 
a  a  a  • 

.10 

•  a  a  a 

•  a  a  ■ 
a  a  a  • 

1.20 

•  •  •  • 

.10 

a  a  a  ■ 

•  a  a  a 

.07 

5.07 
2.85 
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Eighth  Annual  Report  of  the 


Daily  and  Monthly  Pbecipi 


station. 

1 

•  •  •  • 

•  «  ■  ■ 

2 

•  «  •  • 

3 

•  •  ■  • 

•  •  a  • 
■  «  *  • 

4 

.05 

.07 

222 

6 

«  a  a  ■ 

.01 
.02 

6 

.41 
.41 

«  •  a  ■ 

7 

'"ds 

•  •  •  • 

8 

■  •  •  • 
•  *  •  • 
«  •  «  • 

9 

•  •  •  ■ 

.48 
.30 

10 

•  *  •  ■ 

a  a  V  ■ 

11 

•  •  •  • 

«  a  •  » 

12 

•  a  a  ■ 
a  a  a  « 
a  a  a  ■ 

13 

a  a   a   * 

.70 

a  a  a  • 

14 

OrwU  Lakes^iCt.) 

tLyons 

Rose 

Erie,  PeoDsylTania. 

a  •  •  * 
■   a  a  • 

T. 

OerUraZ  Laket 

Fleming 

Sherwood 

Watklns 

0.00 

•  a  •  • 

•  •  •  • 

•  •  •  ■ 

0.00 

•  •  ■  ■ 
«   •  a  ■ 

0.06 

"Si 

«  ■  a  • 

0.30 
T. 
.47 

0.03 

•  •  «  • 

.03 

•  •  •  • 

0.54 

1.10 

.30 

m  m  M  u 

0.16 
.20 
.12 

■  a  •  • 

0.10 

•  •  •  ■ 

.41 

•  •  «  • 

0.45 
.84 

•  «  a  • 

•  A  •  • 

T. 
T.* 

•  «  •  ■ 

0.00 

«  a  •  • 
•  •  •  ■ 

0.00 

a  a  a  . 
a  a  a  a 
•  a  a  • 

0.30 
.45 
.35 

•  a  a  a 

T. 
.01 

■".oi 

Romulas 

Ithaca 

Peon  Yan 

*  •  ■   • 

•  •  •  ■ 

•  •  •  • 

•  •  •  • 

•  *  •  « 

.18 

•  •  •  • 

s62 
.10 

■  •  •  • 

•  •  •  « 

.08 

«  «  *  • 

.21 
.53 

•  *  •  ■ 

.30 
.01 

«  •  ■  ■ 
•  *  ■  • 

.79 
.66 

•  «  •  • 

•  •  •  ■ 
■  *  •  ■ 

•  a  •  ■ 
a  a  a  « 
a  a  a  • 

a  a  a  • 

.14 
.26 

a  •  ■  • 
•  •  •  a 
a  •  •  ft 

ATerage 

T. 

T. 

0.06 

0.34 

0.25 

0.21 

0.14 

0.06 

0  27 

0.01 

T. 

T. 

0.23  0.20 

^Record  for  the  month  incomplete.     ||  Received  too  late  to  be  included  in  the  averages. 
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TATioN  FOE  Jui*T — {Concluded), 


15  1  16 

17 

18 

10 

T.* 
.05 

1»0 

SI 

82 

23 

24 

26 

26 

27 

.02 
.01 

.74 

28 

29 

.52 
.79 
T 

30 

"oi 

•  *  a  • 

31 

•  ■  •  • 

a  •  •  • 

• 

3 

o 

.12  .... 

X*IK    *  m  mm 

•  •  •  ■ 

•  •  •  ■ 

»  •  ■  * 

•  •  •  0 

•  •  ■  • 

'2!63 
.83 

•  •  •  ■ 

•  •  0  • 

•  •  •  ■ 

.03 
T. 
T. 

.02 
T.' 

.10 
.05 
.26 

•  •  •  « 

•  •  •  ■ 

•  •  •  • 

T.' 

•  •  •  » 

«  •  0  a 

V.ii 

6.50 

0.02  0.00 

0.00 

«  •  •  • 
•  •  *  • 

000 

«  *  «  • 

0.06 
"'30 

1.18 
1.83 
1.85 

■  ■  «  • 

0.02 

•  •  •  • 

•  •  *  • 

•  *  ■  • 

0.31 
T. 
.57 

»  •  •  • 

0.12 

0.25 
.23 
.19 

«  ■  •  • 

0.00 

•  *  •  • 
■  «  •  ■ 

*  «  •  • 

T. 

"".6i 

0.03 
.06 

0.03 

•  •  0  ■ 

.02 

0.28 
.14 
.90 

«  •  •  • 

0.34 
.21 

«  a  ■  • 

0.00  4.58 
....4.29 
....  5.41 

'!o7  11.'! 

•  •  *  • 

•  m  m  m 

•  •  •  • 

T.' 

•  s  •  • 

1.12 
.44 

«  •  0  ■ 

.10 

•  •  •  • 

•  •  «  ■ 

.22 

.45 

•  •  ■  • 

.46 

•  •  •  ■ 

0.12 

•  «  •  « 

.57 

•  •  •  • 

•  •  •  • 

«  •  0  « 

•  0  •  • 

0.05 

■  •  •  • 
•  •  *  • 

•  M  •  « 

T. 

.05 

«  *  •  • 

.10 

•  «  •  • 

'"07 

.83 
.80 

•  •  •  • 

4.02 
3.69 

0.29  0.06 

T.  j  T. 

0.13 

0.00 

0.14 

0.25 

0.20 

T. 

0.20 

0.L8 

0.36 

0.26 

0.01 

4.90 

13 
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Eighth  Annual  Bbport  op  the 


Statistics  of  Tsmpssatube 


STATION. 


Wettem  Plateau. 

Angelica 

Humphrey 

lElmlra 


Etutem  Plateau, 

Oxford 

Cortland 

Hamilton 

Coopentown  . . . . 
Wayerly 


Northern  Plateau 
LowTille 


Atlantic  Coaet. 
New  York  City. 
Setauket 


Hudeon  Valley 

Albany 

HoDcymead  Brook, 
Weit  Point 


Champlain  Valley. . . , 
PiattsDurgh  Barracks. 


St.  Lawrence  Valley. 
Madison  BarrackB  . . . 

Canton 

North  Hammond  . . . . 
Potodam 


Oreat  Lakes 

Buffalo 

Rochester 

Fort  Niagara 

Baldwitisville 

Oswego 

Palermo 

Erie,  Pennsylvania. 


Central  Laket 
Ithaca 


COUNTY. 


Allpgany  . . . . 
Cattaraugus. 
Chemung. . . . 


Chenango . . 
Cortland  ... 
Madison..  . 

Otsego 

Tioga , 


Lewis 


New  York.... 
Suffolk 


Albany . . 
Dutchess 
Oraage.. 


Clinton 


Jefferson .  — 
St.  Lawrence. 


(i 


Erie , 

Monroe) , 

Niagara , 

Onondaga.... 
Oswego , 


Erie 


Tompkins.... 


Average  departure. 


o 

0 

c 

s 
a 

o 


GO.O 
67.8 
67.8 
71.6 

67.8 
68. -v» 
66.4 
67.-^ 
68.0 
69  1 

60.8 
69.8 

72.6 
78.4 
71.8 

71.7 
7S.5 
69.7 
78.9 

69.7 
09.7 

70.1 
70.0 
70.9 
71.4 

68.2 
69.8 
69.9 

;o.& 

70.8 
69.5 
69.1 
67.7 
71. a 

69.8 
69.8 


Tkmpkraturb  (Deqrkes  Fahb.). 


e 

c 


5 
be 

B 


15 

14 
18 


29 
85 
19 
48 
15 


80 


26 
12 


16 

68 


40 


35 
83 

18 

27 


26 
25 
40 
19 
26 
48 
23 


18 


S 
1 


■s 

o 
o 


1854 
1883 

1851 


1828 
1829 
1827 
1854 
1882 


1827 


IWl 
1885 

1874 
1881 
1826 


1889 


1839 
1862 
1866 

1828 


4 

a 
« 

8 

o 


1606 
1896 
1896 


1896 
1896 
1895 
1896 
1896 


1896 


1896 
1896 


1896 
1896 
1896 


1896 
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▲Ni>  Precipitation  —  July. 
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Meteorological  Summary  for  August,  1896. 


The  average  atmospheric  pressure  (reduced  to  sea  level  and  32 
degrees  Fahr.)  for  the  State  of  New  York  during  August  was 
30.02  inches.  The  highest  barometer  was  30.40  inches  at  Erie, 
Pa.,  on  the  28th,  and  the  lowest  was  29.70  inches  at  Oswego  on  the 
30th.  The  highest  mean  pressure,  30.04  inches,  obtained  at  New 
York  city  and  at  Erie,  Pa.,  and  the  lowest,  30.00  inches,  at  Oswego. 
The  average  of  the  mean  pressures  at  six  stations  of  the  National 
Bureau  was  0.03  inches  above  the  normal,  excesses  occurring  at 
all  stations. 

The  mean  temperature  of  the  State,  as  derived  from  the  records 
of  72  stations,  was  68.9  degrees.  The  highest  local  mean  was  74.2 
degrees  at  Brooklyn,  and  the  lowest  was  63.2  degrees  at  Number 
Four.  The  highest  general  daily  mean  was  79  degrees  on  the  9th, 
10th  and  11th,  and  the  lowest,  57  degrees,  on  the  19th.  The  maxi- 
mnm  temperature  reported  was  98  degrees  at  Bloomville,  Dela- 
ware county,  on  the  6th  and  8th,  the  minimum  being  33  degrees  at 
Sooth  Kortright  and  New  Lisbon  on  the  29th,  and  at  Friendship 
on  the  20th  and  29th.  The  mean  monthly  range  of  temperature 
for  the  State  was  49  degrees,  the  greatest  local  range  being  60 
degrees.  The  mean  daily  range  was  21  degrees.  The  greatest 
local  daily  range  was  46  degrees  at  South  Kortright  on  the  26th, 
and  the  least  was  4  degrees  at  Erie,  Pa.,  on  the  23d.  The  mean 
temperatures  of  the  various  sections  of  the  State  were  as  follows: 
The  Western  Plateau,  67.5  degrees;  the  Eastern  Plateau,  67.9  de- 
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grees;  the  Nortbern  Plateau,  65.8  degrees;  the  Atlantic  Coast, 
72.3  degrees;  the  Hudson  Valley,  71.4  degrees;  the  Mohawk  Val- 
ley, 67.8  degrees;  the  Champlain  Valley,  68.0  degrees;  the  St. 
Lawrence  Valley,  68.0  degrees;  the  Great  Lakes,  67.9  degrees;  the 
Central  Lakes,  70.2  degrees.  The  average  of  the  mean  tempera- 
tures at  24  stations  possessing  records  for  previous  years  was  1.3 
degrees  above  the  normal,  deficiencies  occurring  at  only  three 
scattered  stations.  At  Waverly,  Setauket  and  Baldwinsville  the 
temperature  was  the  highest  for  August  during  the  period  covered 
by  their  several  records. 

The  mean  relative  humidity  was  74  per  cent.  The  mean  dew 
point  was  59  degrees. 

The  average  precipitation,  as  derived  from  the  records  of  97  sta- 
tions, was  2.98  inches.  Along  the  eastern  border  of  the  State,  and 
over  small  areas  of  the  western  highlands  and  the  St.  Lawrence 
Valley,  the  amount  exceeded  4  inches;  while  a  considerable  terri- 
tory near  the  southern  border  received  less  than  2  inches.  The 
maximum  local  amount  was  5.95  inches  at  Plattsburg  Barracks, 
and  the  least  was  0.72  inches  at  Appleton.  The  rain  periods  of 
the  month  were  as  follows:  On  the  2d  and  6th  to  7th,  general; 
from  the  9th  to  12th  showers  in  western  New  York;  and  on  the 
13th,  14th,  16th,  18th,  22d  to  23d,  26th  to  27th  and  31st,  general 
raina  occurred. 

The  average  number  of  days  on  which  the  precipitation 
amounted  to  0.01  inches  or  more  was  9.3;  the  rain  frequency  being 
least  in  central  New  York,  and  greatest  in  the  northern  section. 
The  average  number  of  clear  days  was  12.9;  of  partly  cloudy  days, 
13.5;  and  of  cloudy  days,  4.6;  giving  an  average  cloudiness  of  41 
per  cent,  for  the  State. 
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Thnnderstorms  were  reported  as  follows:  At  2  stations  on  the 
Isty  1  station  on  the  2d;  4  stations  on  the  4th^  5  stations  on  the  5th, 
13  stations  on  the  6th,  10  stations  on  the  7th,  3  stations  on  the  8th, 
15  stations  on  the  9th,  4  stations  on  the  10th,  1  station  on  the  11th, 
5  stations  on  the  12th,  5  stations  on  the  13th,  4  stations  on  the 
14th,  17  stations  on  the  16th,  1  station  on  the  17th,  12  stations  on 
the  18th,  1  station  on  the  21st,  2  stations  on  the  22d,  8  stations  on 
the  23d,  1  station  on  the  24th,  1  station  on  the  25th,  4  stations  on 
the  26th,  1  station  on  the  30th, 
Hail  fell  on  the  9ih,  12th  and  18th. 

Light  frost  occurred  in  some  of  the  colder  sections  on  the  20th, 
25th,  26th,  28th  and  29th. 

The  most  noteworthy  feature  of  the  weather  this  month  over 
the  greater  part  of  the  United  States,  as  well  as  in  New  York,  was 
the  term  of  excessive  heat  covering  the  dates  from  the  4th  to  the 
Uth.  In  the  region  of  the  upper  Mississippi  Valley  some  of  the 
highest  temperatures  on  record  were  obtained;  while  in  New 
York  where  the  temperatures  were  not  so  extreme,  the  prostrating 
effects  of  the  hot  wave  was  due  more  to  its  long  duration  and  the 
high  humidity  which  prevailed.  During  the  second  half  of  the 
month  the  weather  was  generally  cooler  than  the  seasonal  aver- 
age, light  frosts  occurring  in  exposed  localities,  as  already  speci- 
fied. ; 

The  rainfall  was  deficient  over  the  greater  part  of  the  State, 
generally  falling  during  frequent  thunderstorms,  alternating  with 
bright  weather.  The  cloudiness  was  rather  below  the  usual  aver- 
age for  the  summer  months. 

Five  areas  of  high  and  six  areas  of  low  pressure,  approximately, 
I«88ed  in  the  vicinity  of  this  State  during  the  month.    The  depres- 
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BionB,  which  in  all  cases  passed  over  or  beyond  the  northern  bor- 
der of  the  State,  were  broad  and  ill-defined,  especially  during  the 
first  half  of  the  month,  when  the  weather  conditions  were  mainly 
determined  by  nearly  permanent  areas  of  low  pressure  over  Can- 
ada,  and  of  high  pressure  over  the  southern  states,  bringing  a 
steady  inflow  of  hot  southerly  and  westerly  winds.  The  most 
marked  depressions  were  nearest  New  York  on  the  2d,  12th,  16th, 
23d,  26th  and  30th;  the  first,  which  traversed  a  portion  of  this 
State,  giving  the  heaviest  general  precipitation  of  the  month. 
The  remaining  lows  were  also  accompanied  by  local  electric  and 
rainstorms. 

The  principal  high  pressure  area  of  the  month  passed  to  the 
southeastern  and  gulf  states  on  the  2d,  and  remained  in  that 
locality  for  ten  days  following.  During  the  latter,  or  cooler  half 
of  August  all  of  the  three  highs  passed  over  the  northeastern 
states  to  the  coajat;  the  low  temperature  accompanying  them  being 
mainly  felt  on  the  19th,  25th  and  28th,  when  light  frosts  occurred 
in  the  valleys  of  the  highlands. 

The  sultry  weather  and  frequent  showers  of  the  first  half  of 
August  brought  growing  crops  rapidly  forward,  grass  and  after- 
feed  being  especially  benefited;  although  in  some  sections  of  the 
north  and  east  the  drouth  still  continued.  Rust  and  rotting 
developed  to  a  serious  extent  at  this  time,  and  hops  were  some- 
what damaged  by  heat.  Haying  was  about  finished  in  southern 
New  York  at  the  end  of  July,  and  the  second  crop  was  cut  in  the 
southeast  about  the  third  week  of  August.  The  oat  harvest  began 
on  the  3d,  beans  and  the  Worden  grapes  were  gathered  on  the 
15th,  and  at  the  end  of  the  month  hop  picking  was  well  under 
way,  and  half  of  the  tobacco  was  cut.    The  corn  harvest  began 
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unusually  early.     Apples  were  abundant  and  sound,  while  peaches 
were  generally  scarce  excepting  in  the  orchards  of  Long  Island. 

The  observer  at  Humphreys  reports  several  barns  fired  and  3 
cows  killed  by  lightning  on  the  10th.  On  the  6th,  18  buildings 
were  struck  by  lightning  near  Lebanon  Springs;  and  on  the  same 
date  many  trees  were  prostrated  by  high  winds  at  New  Lisbon. 
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30 

0.54 

83 

67 
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84!     ft 
95      j 
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•  1 

107 

941  11 
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90    11 

New  York  City... 
WiUet's  Point .... 

New  York... 
Oaeens  

314 

30.04 

30.32 

20 

20.77 

2 

0.55 

78 

65 

.... 

94 
95 

11 

Brentwood 

SulTolk 

Suffolk  

Westchester  . 

75 

40 

290 

70.2 
71.6 

95>  m 

Setanket 

91'  m 

Badiord 

91,  n 

HtutMon  ValUv  . . . 

96    ft 

Albany 

Albany 

Columbia  .... 

85 

980 

80.08 

80.35 

29 

29.73 

2 

•  • 

0.82 

•  •  ■  tt 

74 

*   •   9    • 

62 

•  •  •  « 

•  •  *  • 

Lebanon  Springs  . 

91   10 
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(In  Diobebs  Fahr.) 
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10 
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l.ll 
2.63 

1.25 
1.83 
4.40 


3.46 
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1.47 
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1.47 
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0.80 
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w. 
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W. 


8.  W. 
W. 
N.  W. 


N.  W. 
N.  W. 


42  291 

40  29 

33  29 

40'  29 


51 
56 
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aa 
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9 
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12 
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53 
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48 
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38 
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38 
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52 
39 

47 

49 

45 
54 
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23 
24 


ab 

30 
24 


14    eg 
6     13 


37 
35 
37     30 


24  36 
22  32 

17  35 

15  21 

12;  23 

14:  23 

I 

18;  28 

25  35 
151  21 
19  29 


21 
24 
25 


85 
26 
35 


15 
20 

1 

5 

19 

7 

tu 

1 
ad 
1 

29 

20 
20 


10 
13 
16 

10 
12 


16 
16 
81 

16 
14 


5    eh 

5     24 


11 
23 

11.0 

15 

16 

8 
5 


13 

13 

19 

4 

17.0 

15 

11 
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20 
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5 

7 
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12 


22  23 


1 

22 
22 
22 
22 
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11 
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12 
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13 
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1 

4 

3  0 

1 

4 
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6 
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3 


12 
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7 

S.O 

1 
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8 
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5 


10 
10 

8 

9 
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13 

10 
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10 

8.8 
10 
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10 

7 

6 

9 

12 
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10 
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3  49 
2.45 
8.61 

2  54 
1.57 
1.72 
2.70 

2  68 
2.78 
2.01 

2.45 
8.47 

2.85 
3.22 
2.92 
2.46 

1.64 
4.20 
2.85 
3.14 

3.05 
2.25 
4.48 


1  05 
1.28 
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1.02 

0.88 
0.84 
0.86 
1.15 

0  98 
0.73 
0.98 

0-70 

0  90 

1.63 
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1.55 
0.74 

0.38 
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0.73 
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S. 
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S. 
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Eighth  Annual  Rbpobt  of  the 

Mkteoeological  Data 


Location  of  Stations. 

Barombtbb. 

HUUIDITT 

Tbjcpkba 

STATION. 

COUNTY. 

1 

§ 

450 
18U 

■ 

s 

•a 

i 

• 

S 

'  :         Lowest. 

• 

a! 

P 

i         Monthly  range. 

• 

:         Mean  relative. 

1 

:         Dew  point  (degrees). 

a 

S       Mean  of  tri-daily  obser- 
\o                    vations. 

a 
« 

S 

d  . 

SB 

SB 
Ba 

•SB 

a 

s 

68.6 
72.4 
73.6 

71.6 

« 
96 

5 

Honeymead  Brook. 

PoQgbkeepsie 

Wappiuger's  Falls. 

Catskill 

Dutchess 

ti 

• 
11 

96  IS 

Greene 

71  6 

S3 
V7 
03 

94 

9 

West  Point 

Orange 

Putnam 

167 
500 

73.0 

P 

g 

Carmel 

... 

71.1 

67.8 
67.8 

68.0 
67.4 
68.7 

68  0 
65  6 

Mohawk  "VoXUv.... 

f 

Rome 

Oneida 

445 

94     « 

Ohamplain  YalUy. 
Plnttsb'b  Barracks. 

92 
92 
92 

94 

7 

Clinton 

Warren 

123 
840 

Glens  Falls  

67.6 

6 

8t.  Lawrene€  ValVy 

'M'alnnA 

r 

Franklin 

Jefferson 

Jeffidrson 

St.  Lawrence . 

810 
266 

486 
304 

65.6 

88  ti 

MadisoB  Barracks. 

Watertown ........ 

70.8 

a4 

T 

Canton 

67.1 

66,7   ft^ 

• 

Massena 

North  Hammond  . . 

Ogdensburg 

Potsdam 

St.  Lawrence . 

300 

?r>R 

...... 

.... 

■  •  *  • 

.... 

.... 

69.2 

76.0 
09.0 
66.6 

69.7 

92 
91 

10 
11 

800 

67.6 

89  11 

Oreat  Lak€t 

98  1A 

Dunkirk 

Chautauqua . . 
«• 

son 

WestfleUl 



69.0 

60.0 

68.8 

70.0 
69.2 

7l.t 
71.1 

69  0 
69.4 

70.0 

98 
8S 

If 

Buffalo 

Erie 

690    30.02 

80.39 

28 

29.72 

30 

0.67 

68 

57 

68  !3 

•  •  •  • 

i>; 

Pittsford 

Monroe 

91    « 

Bocbester 

Monroe 

Niagara 

621 

30.00 

30.85 

28 

29.74 

30 

0.61 

70 

69 

92 
96 

98 
94 

5 

Annleton  .......... 

Fort  Niagara 

Baldwinsville 

Niagara 

Onondaga  

Oswego 

It 

Wayne 

Erie 

263 
390 

304 

.... 

•  • 

■  •  •  • 

69.7 

•  •  ■  • 

68.7 
69  ft 

11 

Osweco 

SO.OO 

39.83 

28 

29.70 

»  •  •  • 

80 

0.68 

•  •  •  ■ 

71 

•  •  •  • 

59 

«  ■  a  ■ 

90    s 

M  Palermo  ......... 

460 

96 
fl3 

5 

Lyons  •. 

407 

681 

Erie,  Pennsylrania 
Oentrt^l  Lakes ..... 

30.04 

80.40  28 

29.74 

31 

0.66 

73 

60 

69.0:  92 

t 
70.2   94 
70.4    93 

70.2   95 
69.0|  94 

68  9'  M 

^ 

Fleminff 

Ca^'uga 

Seneoa 

Tompkins 

1000 

719 
810 

«••«•• 



*    •   9   ■ 

•  •  •  • 

80 
70 

74 

•  •  •  ■ 

60 
00 

69 

70.4 
69!o 

»  •  •  « 

Romnlns ........... 

Ithaca 

30.01 

30.34 

28 

28 

29.71 

81 

0.63 
9.61 

Mean 

30.02 

80.40 

29.70*30 

f 

1 

*  Mean  of  the  tri-daily  observations.  X  Mean  of  the  maximum  and  minimum  by  the  Draper 
tri-daily  observations  are  derived  by  Uie  formula,  (7  a.  ra.  +  2  p.  m.  +  9  p.  m.  +  9  p.  m.)  -f  4. 
four  hours. 

(a)  5,  6,  10;  (6)  5.  6,  8;  (c)  5,  6;  (d)  6,  10;  («)  6.  9;  (f)  8.  8;  (fl)  5,  6,  9;  (A)  6,  8;  «)  6,  7.  8,  9; 
(()  20,  29;  (u)  20.  80;  (v)  20,  25;  (w)  27,  28;  («)  1,  20;  (v)  28,  29;  <<)  20,  26,  29.  80;  (M)  25,  29; 
8,  14;  Kbt)  10,  26 ;  (bd)  22,  24,  25,  26 ;  (b<)  10,  16,  21,  31 ;  (6/)  10»  23:  (6#)  2,  19;  (»A)  16,  31 ;  (oe)  2, 
KdSi  2,  7 ;  (dy)  19,  23 ;  (m)  28,  31 ;  (•<)  9,  16. 
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FOB  August,  1896—  {Continued), 
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4.6 

■ 

10.5 
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12.0 

13.5 

4  6 
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TberaoKrapb.    ||  Report  received  too  late  to  be  used  in  conipnting  means.    The  meaDA  from  the 
t  Blank  indieat en  tbat  tiie  duration  is  not  shown  in  the  oriitioal  records,  bat  U  'wiibin  twenfy- 

B^ZC  DA^  iSliRb 
(J)  9,  10,  II,  12;  ik)  10,  11;  (m)  9,  12;  (n)  7,  11,  12;  (p)  12,  13;   (7)  6,  10.  11 ;  (r)  8,  15;  (*)  6,  8.  10; 
(aft)  6.  9.  10;  (ae)  7.  10,  31 ;  (ad)  7,  31 ;  (ae)  1,  15;  (af)  29,  dO;  (an)  16.  25.  27 ;  {ah)  14,  15;  (hb)  3. 
M :  (4if  U,  22,  23.  24 ;  (e«)  18,  27;  «•/)  23,  31 ;  (eg)  2,  13,  17 ;  (eh)  22,  24  ;  (dd)  2,  24,  25 ;  (de)  5,  16 ; 
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Eighth  Annual  Report  op  the 


Temperature — August,  1896,  Showing  Daily  Means  fob 


station. 


Western  Plateau. . 
Alfred 

Ang^elica 

Bolivftr , 

Friendship 

Humphrey 

^Arkwright 

Jamestown 

Elmira 

Avon 

Mount  Morris 

Lockport 

Victor 

Wedgewood 

Addison 

South  Canisteo. . . . 

Arcade 

Varysburg 

Eastern  Plateau.. 
BiDghamton 

Oxford 

Cortland 

Bloom  ville 

South  Kortright. . . 

EUcaPark 

Brookfleld 

Middletown  

Port  Jervis 

Cooperstown 

New  Lisbon 

Oneonta 

Perry  City 

Waverly 

Dryden 

If  ohoDJc  Lake . . . . . 


62 
71 
47 
74 
46 
78 
46 
74 
45 
71 
50 


72 
58 
76 
68 

R) 
50 
85 
47 
84 
54 


O 

52 
75 
51 

74 
44 
77 
43 
78 
48 

62 

75 
50 
80 
46 
74 
49 
76 
48 

75 
42 
68 
46 
T7 
55 


76 
60 
78 
48 
74 
48 
79 
48 

76 
48 
78 
49 
75 
60 
70 
64 


2 


67 
74 
69 
78 
64 
76 
62 
77 
47 
73 
60 


72 
63 

78 
68 
77 
60 
84 
48 
81 
63 


80 
57 
77 
63 
77 
59 
72 
59 
78 
60 

67 
77 
63 
78 
58 
75 
58 
77 
59 

77 
57 
69 
56 
78 
51 


68 
79 
54 
79 
53 
79 
53 
84 
50 
78 
54 


78 
63 
75 
60 
74 
58 
80 
60 

76 
46 
88 
64 
74 
60 
75 
64 


T9 
58 

85 
57 
83 
57 
85 
58 
84 
58 


87 
57 
81 
56 
HO 
50 
78 
57 
82 
54 

68 
80 
54 
83 
53 
79 
53 
85 
53 

88 
49 
74 
54 
85 
61 


7i 

81 
58 
84 
58 
88 
54 
86 
52 
81 
58 


82 
58 
77 
55 
79 
62 
85 
58 

81 
68 

86 
66 
80 
54 
78 
64 


83 
61 
89 
58 
86 
61 
88 
05 
90 
04 

86 
58 
90 
CO 
87 
56 
85 
53 
82 
59 
8S 
59 

71 
86 
56 
88 
53 
87 
55 
S9 
55 

86 
52 
82 
61 
91 
62 


5 


77 
91 
66 
90 
61 
90 
59 
93 
60 
86 
65 


88 
61 
88 
57 
84 
50 
89 
55 

86 
65 
90 
65 
86 
56 
88 
54 


89 
67 
93 
65 
91 
67 
1»4 
70 
90 
69 

94 

68 
96 
67 
94 
62 
92 
58 
87 
G5 
92 
63 

77 
95 
64 
93 
59 
98 
61 
95 
62 

92 
52 
87 
67 
96 
67 


6 


79 
80 
69 
90 
66 
90 
68 
9-^ 
62 
87 
70 


90 
66 
87 
62 
90 
57 
05 
68 

68 
06 
64 
08 
62 
87 
56 


89 
69 
96 
70 
95 
71 
95 
68 
92 
72 

98 
66 
94 
67 
95 
64 
92 
63 
90 
66 
93 
67 

79 
94 
TO 
95 
65 
91 
66 
98 
67 

98 
63 
88 
70 
94 
68 


98 
69 
89 
66 
91 
68 
96 
66 

03 
68 
06 
68 
08 
70 
80 
66 


77 
84 
64 
85 
64 
85 
63 
90 
60 
82 
68 


88 
67 
90 
71 
88 
70 
90 
64 
91 
72 

88 
68 
93 
70 
89 
G9 
90 
63 
80 
65 
85 
67 

78 
90 
68 
91 
66 
86 
68 
91 
68 

8S 
58 
86 
70 
94 
72 


8 


78 
88 
64 
90 
68 
87 
66 
90 
64 
86 
68 


90 
78 
82 
68 
87 
64 
00 
68 

87 

68 

08 

66 

88 

60, 

86 

54 


87 
67 
91 
09 
91 
66 
94 
71 
90 
6S 

91 
78 

91 
66 
92 
60 
89 
61 
88 
60 
90 
65 

77 
92 
69 
91 
64 
90 
67 


0 


79 
87 
69 
87 
67 
87 
68 
92 
64 
•"5 
G8 


88 
71 
94 
74 
H9 
71 
89 
68 
92 
68 

85 
76 
93 
70 
91 
70 
89 
66 
84 
69 
85 
09 

79 
93 
71 
93 
65 
89 
69 


98  I  95 


67 

89 
63 
83 
66 
89 
71 


89 
70 
84 
61 
87 
64 
08 
66 

89 
64 
08 
70 
80 
67 
84 
65 


65 

93 
61 
88 
67 
89 
66 


10 


77 
85 
68 
87 
62 
85 
65 
86 
66 
88 
64 


98 
72 
86 
65 
87 
63 
02 
66 

08 
60 
05 
71 
80 
78 
88 
64 


85 
67 
96 
69 
89 
71 
90 
66 
90 
71 

88 
72 
94 
67 
90 
68 
88 
67 
85 
66 
89 
71 

'8 
90 
68 
90 
66 
89 
68 
95 
70 

90 
66 
86 
68 
92 
70 


11 


78 
84 
62 
85 
65 
84 
60 
89 
59 
82 
62 


85 
M 
91 
70 
87 
67 
89 
66 
88 
69 

87 
68 
93 
6"* 
90 
66 
89 
61 
80 
6i 
84 
71 

81 
91 
07 
93 
iM 
SS 
66 
97 
65 

90 

84 
69 
98 


12 


90 
71 
85 
69 
88 
67 
03 
68 

88 
68 
08 
68 
88 
67 
88 
64 


02 
71 
66 
67 
89 
68 
OS 
66 

00 
68 
08 
70 
80 
87 
88 


75 
84 
64 
S7 
68 
85 
60 
88 
60 
83 
68 


85 
05 
88 
65 
85 
67 
85 
57 
84 
67 

86 

•  •  « 

88 
67 
87 
63 
87 
59 
81 
04 
85 
71 

77 
87 
64 
88 
64 
85 
63 
94 
67 

90 
60 
85 
66 
9i 
66 


90 
70 
H3 
66 
86 
64 
80 
67 

84 
68 
08 
84 
88 
68 
87 
78 


86 
67 
81 
50 
83 
57 
86 
60 

78 
67 
86 
61 
70 
65 
70 
78 


13  14 


69 
79 
56 
70 
57 
79 
59 
81 
57 
74 
60 


74 

f>4 
79 
69 
81) 
61 
81 
54 
82 
85 

78 
64 
83 
59 
80 
62 
81 
51 
71 
59 
77 
61 

73 
83 
63 

85 
57 
80 
58 
90 
6i 

'87 
55 
80 
68 
04 
67 
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THE  Regions,  and  Daily  Maxima  and  Minima  for  the  Stations. 


15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

20 

27 

28 

39 

30 

31 

Monthly  1 
meaD.' 

« 

71 

59 

58 

57 

56 

68 

67 

72 

65 

66 

66 

50 

56 

57 

63 

56 

67.4 

Si 

79 

6*i 

65 

64 

70 

72 

80 

75 

76 

76 

78 

69 

68 

73 

79 

67 

66.0 

06 

66 

44 

46 

47 

88 

53 

50 

b6 

54 

44 

54 

42 

41 

38 

52 

52 

83 

80 

09 

64 

67 

70 

72 

82 

79 

78 

75 

80 

66 

67 

70 

78 

64 

65.2 

oS 

56 

48 

49 

46 

85 

47 

52 

67 

ri2 

42 

47 

48 

46 

86 

44 

48 

M 

78 

70 

K5 

65 

70 

70 

78 

77 

75 

75 

79 

68 

66 

78 

77 

68 

66.0 

53 

60 

41 

44 

46 

86 

51 

46 

66 

54 

42 

46 

40 

40 

87 

43 

55 

K9 

81 

72 

69 

68 

74 

72 

•  •  •  • 

•  •  •  • 

82 

88 

88 

71 

69 

77 

80 

6S 

65.6 

33 

61 

40 

44 

45 

83 

52 

•  •  •  • 

•  •  •  • 

44 

40 

45 

40 

40 

83 

44 

48 

m  ! 

78 

67 

58 

66 

71 

65 

76 

78 

72 

74 

77 

68 

69 

72 

74 

64 

65.6 

60  1 

61 

.  49 

49 

46 

88 

52 

54 

63 

57 

47 

57 

44 

48 

41 

60 

52 

■  •  ■  • 
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•  ■  •  • 
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•  •  ■  • 

«  • 
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66.0 

H4  ' 

•  A  •  ■ 

77 

1   •  •  ■  ■ 

87 

•  ■  ■  • 

65 

64' 

68* 

65*' 

74" 

•  •  •  • 

74 

72* 

74  " 

79" 

68** 

65* 

•  •  ■  • 

72 

72  * 

67** 

66.9 

♦J) 

67 

.  5S 

52 

48 

42 

65 

5ft 

66 

57 

49 

55 

47 

46 

42 

50 

54 

«: 

S3 

1  09 

71 

67 

80 

76 

76 

83 

83 

79 

HO 

73 

70 

76 

S6 

74 

71.6 

«> 

74 

1  55 

52 

51 

47 

54 

f6 

72 

62 

49 

CO 

56 

48 

48 

57 

57 

H  ' 

^ 

1  72 

70 

65 

78 

77 

87 

87 

77 

76 

84 

77 

68 

73 

81 

73 

68.8 

♦»'» 

m 

50 

49 

48 

88 

54 

58 

5:) 

59 

46 

52 

47 

46 

40 

40 

53 

'.«! 

86 

•  «  •  • 

•  •  •  ■ 

■  •  •  • 

•  •  •  • 

81 

86 

83 

80 

85 

86 

86 

83 

81 

82 

79 

70.4 

*■:  ' 

17 

•  •  •  • 

•  •  ■  ■ 

•  •  •  • 

9 

68 

58 

45 

53 

44 

43 

38 

39 

48 

37 

R8 
69 

73 
54 

73 
52 

66 
51 

78 
45 

78 
68 

88 
56 

84 
70 

75 
56 

79 

48 

85 
58 

72 

46 

67 
48 

7ft 
46 

^9 
53 

66 
53 

70.4 

■  •  «  • 

•  •  ■  ■ 

70 

70 

71 

74 

79 

87 

81 

77 

•  •  •  • 

•  •  •  • 

72 

69 

75 

82 

■  •  •  ■ 

G9.8 

.... 

•  ■  ■  A 

52 

49 

48 

45 

55 

57 

67 

55 

•  •  •  • 

•  •  •  ■ 

56 

48 

41 

50 

■  •  »  • 

y* 

83 

74 

70 

70 

75 

76 

80 

87 

84 

86 

81 

73 

71 

78 

81 

73 

70.8 

»i 

64 

50 

47 

48 

43 

55 

54 

66 

59 

51 

55 

48 

48 

42 

52 

f>4 

^ 

W 

70 

71 

68 

74 

76 

82 

82 

80 

78 

81 

72 

69 

78 

81 

71 

68.4 

57 

63 

45 

46 

48 

40 

68 

48 

68 

57 

47 

51 

49 

45 

41 

45 

54 

Kt 

•<I 

71 

70 

68 

74 

76 

88 

81 

77 

78 

79 

70 

71 

74 

80 

70 

65.9 

n 

60 

44 

•48 

46 

34 

40 

47 

ti5 

55 

41 

50 

42 

89 

86 

45 

53 

H 

78 

68 

65 

68 

68 

71 

K) 

78 

72 

73 

80 

67 

65 

70 

76 

65 

65.2 

9  ^ 
•  1 

59 

48 

48 

46 

40 

52 

51 

64 

58 

44 

52 

43 

42 

39 

5t>  , 

46 

"i 

**1 

78 

69 

69 

75 

75 

82 

79 

79 

82 

79 

75 

75 

77 

80 

68 

68.0 

55 

CO 

49 

48 

45 

41 

52 

51 

65 

54 

44 

51 

43 

42 

89 

50 

4S 

7'l 

71 

63 

59 

58 

67 

61 

65 

71 

68 

62 

64 

62 

58 

56 

02 

61 

68.0 

V7 

81 

71 

68 

67 

72 

75 

80 

88 

80 

80 

81 

70 

70 

75 

7» 

70 

68.1 

56 

61 

52 

47 

40 

41 

51 

52 

67 

60 

56 

52 

54 

45 

39 

47 

52 

P 

81 

74 

70 

68 

75 

75 

80 

82 

80 

78 

80 

72 

72 

78 

78 

72 
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5» 
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45 

47 

89 

45 

49 

50 

67 

43 

44 
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42 

87 
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54 

« 
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68 

66 
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71 
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54 

67 
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49 
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55 

IW.V 

«r 

78 

71 

68 

66 

72 

74 

78 

80 

77 

79 

87 

68 

69 

72 

76 

70 

UK    0 

50 

68 

50 

48 

47 

87 

42 

48 

62 

56 

89 

41 

53 

38 

33 

41 

52  ""'•^ 

?5 

78 

•  •  •  • 

•  •  ■  « 

•  •  •  • 

m   9  •  • 

70 

71 

72 

68 

70 

64 

63 

65 

70 

65 

W 

62 

•  ■  •  • 

*   •  •  •  • 

•  •  «  • 

•  •  •  • 

62 

60 

60 

50 

50 

54 

48 

43 

48 

53 

• «  . . 

«9 

87 

88" 

78 

76 

70 

76 

76 

78 

77 

76 

78 

74 

72 

69 

71 

60 

69.8 

■  •  •  • 

*  *  •  « 

.66 

»  ■  •  * 

61 

•  •  • 

58 

•  •  •  • 

42 

•  •  • 

41 

•  •  •  • 

46 

•  •  •  • 

60 

•  »  •  • 

54 

•  •  •  • 

68 

•  •  »  • 

65 

■  •  •  • 

51 

•  •  •  • 

52 

•  •  •  • 

48 

•  •  •  • 

89 

48 

a  •  •  ■ 

45 

■  •  •  ■ 

•  •  •  • 

'  ■  ■  •  ■ 

78 

•  •  •  ■ 

75 

•  •  •  ■ 

71 

■  ■  •  • 

70 

•  •  •  • 

74 

•  •  • 

71 

•  •  •  • 

70 

•  •  •  • 

77 

•  •  •  • 

77 

•  •  •  • 

77 

•  •  ■  « 

78 

•  *  •  • 

75 

•  •  •  • 

78 

•  •  •  ■ 

75 

»  •  •  • 

76 

68 

•  •  •  • 

69.6 

€1 

64 

57 

51 

49 

45 

50 

58 

65 

66 

62 

61 

50 

48 

42 

48 

50 

81 

80 

70 

60 

65 

70 

72 

77 

81 

75 

75 

76 

65 

66 

68 

75 

(•6 

66.6 

m 

6f 

58 

50 

48. 

48 

49 

54 

64 

58 

50 

55 

55 

SO 

40 

62 

58 

« 

77 

71 

68 

65 

71 

70 

77 

70 

78 

76 

77 

6S 

67 

70 

77 

70 

64.8 

» 

S7 

40 

4» 

46 

36 

40 

47 

64 

52 

89 

43 

47 

42 

88 

80 

47 

« 

,78 

75 

73 

70 

76 

74 

82 

82 

70 

80 

81 

78 

72 

75 

82 

74 

69.4 

56 

as 

58 

40 

52 

42 

47 

52 

66 

60 

45 

47 

58 

46 

40 

40 

52 

89 

84 

70 

66 

66 

70 

76 

81 

82 

80 

76 

88 

72 

71 

71 

70 

60 

66.8 

U 

68 

47 

45 

48 

89 

51 

SO 

66 

58 

48 

62 

49 

45 

85 

46 

53 

88 

:84 

75 

70 

70 

77 

77 

84 

84 

81 

81 

81 

75 

82 

77 

80 

75 

70.2 

51 

M 

47 

46 

45 

87 

68 

48 

70 

60 

45 

47 

54 

48 

SO 

44 

58 

86 

84 

60 

67 

65 

72 

76 

88 

82 

77 

77 

81 

70 

67 

71 

70 

68 

68.4 

tt 

61 

56 

48 

46 

88 

.58 

55 

67 

56 

60 

54 

55 

41 

87 

58 

68 

» 

74 

74 

88 

67 

68 

67 

69 

75 

78 

74 

78 

78 

71 

60 

71 

60 

67.2 

86 

66 

51 

56 

68 

58 

57 

50 

68 

65 

57 

57 

59 

55 

52 

56 

67 

208 


Eighth  Annual  Report  of  the 


Daily  Means  for  the  KEaioNS,  and  Daily 


STATION. 


Northern  Plateau. . 
Saranac  Lake 

Qlovenville 

Lowville 

Number  Four 

Atlantic  Coast 

Brooklyn 

Manhattan  Beach. . 

New  York  City 

WiHet'a  Point 

Brentwood 

Setauket 

Bedford 

Hitdson  Valley 

■ 

Albany  

Lebanon  Springs. . . 
Honeymead  Brook. 
Poughkeepile 

Wappingers  Falls. . 

CatskUl 

West  Point 

Carmel 

Mohawk  Valley .... 
Rome 

Champlain  Valley . 
Plattsburgh  Bar. . . . 

Glens  Falls 

St  iMwrence  Val.. 
Malone 

Madison  Barracks. . 

Watertown 

Canton  

Massena 

North  Hammond  . . 

Ogdensburg 

Potsdam 
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89 
69 
76 
69 
87 
67 

90 
69 
89 
64 
85 
66 
86 
65 

76 
91 
66 
88 
66 
86 
68 


90 
66 
88 
63 
83 
63 
88 
69 

74 
86 
68 

74 
80 
66 
87 
68 

74 

83 
66 
78 
57 
88 
62 
87 
65 


76 
84 
66 
89 
65 
89 
69 
88 
65 

79 
93 
72 
88 
70 
89 
70 

93 
70 
89 
65 
89 
69 
90 
65 

79 
94 
70 
83 
61 
88 
65 


88 
64 
82 
68 
86 
60 


93 
70 
92 
69 
91 
67 
91 
78 

81 
94 
68 

77 
88 
65 
91 
64 

74 

72 

60 

88 

02 

92 

68  '  70 

91  ,  87 

63   62 


6 


75 
87 
67 
99 
69 
83 
68 
84 
62 

79 
90 
78 
85 
79 
91 
74 

88 

69 
98 

69 
88 
68 
86 
69 

88 
94 
72 
98 
66 
89 
70 


95 
73 
98 
78 
96 
77 
90 
73 

81 
94 
68 

78 

70 
60 
92 
66 

75 

80 
60 
86 
68 
90 


76 
87 
57 
87 
70 
87 
60 
84 
68 

80 
91 
78 
83 
78 
91 
68 


70 
94 
68 
90 
69 
91 
68 

80 
91 
78 
89 
66 
88 
71 


86 
68 
72 
65 
75 


68 
68 
85 
63 

:  78 


62   59 


98 
72 
88 
78 
90 
70 
98 
69 

74 
86 
68 

76 
80 
66 
91 
69 

79 
84 
70 
84 
69 
98 
70 
89 
68 


90 
70 
89 
71 
86 
69 


8 


74 
90 
66 
90 
68 
89 

84 
65 

80 
89 
74 
80 
78 
98 
78 

98 
78 
94 
69 
88 
71 
89 
70 

80 
94 
71 
87 
62 
86 
67 


95 

74 
91 
70 
96 
66 
91 
71 

74 
86 
62 

78 
90 
66 
90 
66 

75 
86 
60 
00 
61 
94 
59 
90 
58 


90 
60 
87 
65 
86 
68 


9 


76 
89 
64 
88 
63 
88 
69 
84 
65 

81 
98 
76 
88 
78 
90 
75 

93 
73 
96 
70 
91 
78 
90 
70 

88 

98 
78 
91 
68 
90 
68 


10 


77 
87 
65 
89 
79 
86 
61 
88 
66 


98 
77 
86 
76 
91 
77 

96 
72 
94 
78 
89 
75 
90 
73 

88 
96 
74 
98 
68 
89 
70 


94 
78 
98 
71 
93 
71 
88 
78 

78 

86 
68 

78 
85 
70 
90 
05 

80 
85 
68 
86 
72 
91 
71 
92 
71 


90 
76 
90 
74 
88 
78 


98 
80 
98 
74 
95 
75 
98 
78 

78 
88 
68 

80 
98 
67 
91 
68 

78 
87 
•5 

85 
71 
90 
68 
89 
67 


92 
74 

72 
87 
67 


11 


76 
88 
64 
88 
67 
86 
67 
81 
63 


94 
78 
90 
71 
94 
76 

95 
78 
92 
70 
90 
78 
91 
70 

88 
94 
78 

89 
64 
89« 
67 


96 
76 
98 
71 
96 
71 
98 
74 

78 
89 
67 

80 
92 
70 
90 
69 

79 
88 
72 
82 
75 
86 
68 
'89 
70 


18 


78 
88 
69 
89 
67 
85 
64 
80 
60 


98 
79 
87 
75 
98 
77 

94 
72 
96 
66 
91 
78 
91 
78 

88 
98 
78 
90 
68 
88 
67 


90 
76 
91 
78 
89 
68 


96 
78 
98 
78 
97 
78 
91 
78 

73 
86 
60 

78 
87 
70 
88 
65 

77 
81 
67 

84 


98 
66 
88 
65 


13 


71 
88 
69 
87 
64 
81 
69 
79 
55 

81 
90 

77 
86 
75 
88 
74 

98 
71 
93 
71 
87 
78 
88 
70 

75 
84 
70 
87 
61 
86 
69 


89 
69 
88 
69 
97 
78 
88 
70 

78 
85 
61 

74 

87 
60 
88 
65 

n 

77 
58 

84 


64   60 


88 
59 
82 
60 


90 
70 
86 
70 
84 
68 


'  86 
08 
80 
02 
79 
69 


14 


68 
88 
49 
84 
66 
88 
66 
09 

76 
81 
78 
87 
78 
80 
70 

86 
09 
86 
69 
77 
09 
81 
68 

T6 
86 
66 

87 
61 
79 
66 


89 
65 
34 
07 
89 
69 
81 
64 

70 

65 

72 
80 

60 
82 
64 

70 
78 
54 
85 
56 
98 
51 
83 
61 


86 
56 
90 
61 
84 
56 
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Maxima  and  Minima  for  the  Stations  —  {Gontinv>ed). 


i» 


66 

70 
50 
W 
SO 
79 
fiO 
It 
S6 

74 
8S 

a 

78    77 


6S 

61 
» 
S4 
85 
19 
80 
B8 

74 

70 


16 


17    18     19  1   jeo 


7D 
79 
70 

86 
16 
B6 
64 
80 
67 
80 
68 

74 

86 


71 
TT 

69 

W 
66 

86 
6B 

10 
66 
78 
66 

74 
80 


64  >69 
81 

SB    61 
6i    79 

n 

•  • » • 

86  |84 
«  !6B 

n  \% 

6K  166 

81  88 

67  ;66 

S  188 

6B  60 

} 
I 

74.:  7? 
»     73 

«   jSO 

65  '78 
^  ,85 
53  S5 
M  62 
S  64 


50 
70 
44 
70 
54 
70 
69 
66 
45 

70 
77 
66 
77 
66 
74 
68 

77 
56 

80 
68 
70 

or 

76 
60 

68 
77 
61 
75 
58 
72 
67 


80 
60 
77 
60 
08 
60 
70 
58 

08 
74 
49 

60 

75 
60 
75 
M 


:i  70  62 

«  ;74  67 

M  162  5U 

A)  I 

U  i56  80 

M  j8>)    '  76 

S3  65  58 

*  78  72 

SI  M  SO 


56 

00 
47 
69 
49 
66 
49 
68 
46 


74 
60 
75 
59 
78 
57 

78 
66 

70 
40 
70 
67 
78 
49 

08 
78 
64 

75 
48 
74 
40 


74 
54 

78 
52 
79 
66 

72 
50 

58 

8 

48 

60 
72 
SO 
70 
50 

50 
&} 
50 

54* 
79 
48 
OS 
47 


53 

68 

41 

68 

48 

64 

48 

61 

41 

68 
74 
67 
74 
51 
70 
56 

71 

66 

76 

45 

71 

54 

TO 

48 

60 
09 
52 
78 


56 

T4 


48 

ri 


T4 


60 
T4 


67 
49 


7« 

6^ 

60 

61 

76 

58 

TO 

50 

56 
68 
44 

65 
65 
50 
70 
45 

57 
62 
47 

I    •    •    • 

45 
78 
44 
65 
47 


61 

76 

50 

77 

46 

78 

44 


»  74    I  70 

»  00       54 

85  75       74 

»  08       56 

87  I  77    1  74 

H  68    I  54 


68 
54 
68 
65 

64 

60 


68 
50 
65 
90 
66 
44 


74 
48 
75 
51 
78 
47 
71 
45 

62 
78 

50 

58 
65 
60 
75 
48 

59 
70 
45 

44' 

78 

40 

75 

41 


70 
48 
78 
48 
78 
45 


81 


68 
70 
54 
70 
45 
78 
48 
68 
44 

64 
74 

57 
78 
61 

71 
00 

78 
60 
78 
45 
76 
57 
70 
48 

68 
78 
57 
78 
50 
72 
49 


75 
58 
71 
64 

76 
68 

70 
48 

64 
74 
54 

61 
73 
50 
72 
SO 

62 
72 
48 

'62* 
80 
40 
74 
47 


74 
50 
71 
68 
74 
51 


22 


66 
76 
00 
79 
58 
81 
52 
75 
58 

07 
71 
68 

70 
06 
00 
68 

71 
64 
75 
02 
68 
68 
07 
00 

07 
80 
08 
80 
59 
74 
68 


77 
68 
77 
01 
72 
60 
72 
40 

70 
78 
68 

65 
78 
50 
78 
58 

69 
76 
55 

59' 

87 

60 

8-2 

67 


84 
66 
83 
68 
72 
56 


23 


60 
78 
60 
80 
62 
70 
64 
76 
68 

78 
80 
68 
70 
64 
80 
68 

79 
00 
86 

67 
79 
68 
79 
66 

71 
79 
68 
78 
64 
77 
65 


81 
66 
77 
65 
70 
68 
80 
58 

68 
78 
58 

70 
76 
60 
80 
66 

71 
78 
60 

88 
67 
82 
66 


80 
08 
78 
70 
78 
55 


24 


63 
75 
40 
77 
60 
76 
63 
72 
60 

72 
76 
70 
77 
69 
78 
66 

76 
08 


78 
00 
77 
67 

72 
82 
03 

78 
01 
77 
68 


80 
64 
83 
66 
79 
67 
88 
61 

64 
80 

47 

70 
80 
60 
80 
60 

66 
72 
54 

'57* 
83 
54 
76 
49 


78 
56 
74 
58 
77 
52 


25 


60 
78 
47 
76 
48 
78 
48 
71 
48 

TO 
81 
62 
76 
62 
77 
64 

82 
60 
78 
67 
76 
64 
77 
64 

67 
78 
68 
74 
46 
78 
62 


78 
66 

78 
57 
80 
57 
78 
60 

65 
80 
50 

62 
79 
49 
73 
49 

62 
69 
44 

45' 

83 

46 

75 

40 


82 
54 
79 
51 
76 
44 


20 


68 
78 
66 

79 
46 
79 
49 
76 
49 

69 
80 
08 

78 
08 
76 


78 
68 
79 
64 
78 
61 
77 
66 

68 
80 
66 
78 
50 
76 
56 


80 
84 
78 
54 
82 
57 
80 
62 

68 
80 
65 

61 
69 
49 
80 
46 

66 
77 
53 

54' 

84 

53 

80 

53 


82 
56 
83 
55 
79 
46 


37 


61 
67 
48 
72 
65 
72 
51 
68 
52 

68 
77 
66 
72 
64 
76 
68 

77 
57 
80 
64 
77 
61- 
75 
68 

68 
76 
60 
71 
66 
71 
69 


77 
61 
77 
67 
80 
62 

61 

61 
74 
48 


63  60 

78  70 

48  55 

75  !  71 

52  44 


28 


55 
67 
88 
70 
48 
67 
44 
64 
41 

66 
78 
60 
76 
66 
78 
68 

75 
68 
76 
61 
78 
81 
74 
48 

88 
74 
58 

71 
61 
70 

47 


81 
59 
76 
58 
77 
50 
73 
48 

58 
73 
43 


62 
68 
53 

m' 

75 
50 
70 
50 


80 
56 
70 
53 
68 
52 


58 
64 
49 

'48" 
75 
48 
65 
45 


68 
58 
67 
50 
67 
48 


20 


55 
71 
46 
70 
89 
70 
40 
66 
89 

64 
76 
58 
74 
66 
78 
68 

74 
62 
78 
46 
78 
69 
72 
48 

60 
74 
60 
75 
40 
72 
44 


77 
42 
74 
48 
78 
61 
75 
48 


30 


79 
66 
80 
48 

78 
48 
74 
48 

68 
75 
66 

71 
68 
71 
60 

78 
64 
76 
48 
70 
68 
78 
46 

64 
78 
64 

75 
45 
72 
50 


79 
61 

78 
52 
7t 
51 
76 
53 


61   61 
74  ,  75 

48  \   47 


81 


50 
62 
45 
70 
61 
72 
54 
67 
61 

64 
78 
58 
70 
62 
78 
50 

78 
56 

76 
45 
77 
56 
70 
61 

63 
71 
67 
67 
49 
65 
54 


77 
62 
78 
67 
77 
53 
04 
53 

56 
67 

45 


72.8 

74.2 

71.8 
78.0 

78.0 
71.9 
72.2 
69.0 

71.4 
78.0 

68.0 

68.6 

72.4 

78.6 
71.6 
73.0 
71.1 

67.8 
67.8 


58  i  59  '63  G8.0 


70 
45 
72 
43 

68 
69 
41 

'49' 
77 
44 
73 

41 


68 
60 
69 
45 
71 
48 


69 
44 
78 
45 

67 
77 


'  '5 
I  50 

73 

'.   51 


67.4 
68.7 


60  68.0 
♦57 


53   54 


50 
83 
57 
80 
54 


78 
56 
79 
59 
78 
55 


47 
74 

55 
65 
49 


65.6 


70.8 
66.7 


56  <'°-® 

67 

50  < 

66 

51 


69.0 
.66.6 


14 
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Eighth  Annual  BRPORf  op  the 


Showing  Daily  Means  fob  the  Regions,  and  Daii.t 


STATION. 


Oreat  Lakes.. 
Dunkirk 

Westfleld 

Buffalo 

FItteford 

Rochester  .... 

AppletoD 

Fort  Niagara. 
BaldwinsTille 

Oswego 

Palermo 

Lyons   

Erie,  Pa 

Central  Lakes 
Fleming 

Romulus 

Ithaca 

Mean 


«7 


80 
57 
77 
58 
78 
64 

79 
66 
81 
62 
79 
58 
80 
68 

77 
66 


76 
65 
74 
61 

65 
77 
55 
78 
54 
75 
5S 

64 


S 


75 
64 
73 
61 
75 
60 

76 
61 
78 
68 
80 
64 
78 
68 

70 
60 


75 

63 
74 
64 

67 
75 
62 
77 
52 
76 
61 

W 


71 


78 
62 
76 
68 
80 
60 

81 
61 
88 
56 
84 
64 
82 
66 

78 
61 


80 

•66 

76 

60 

70 
80 
62 
80 
60 
80 
57 


75 


86 
66 

79 
70 
85 
63 

86 
67 
88 
65 
84 
68 
89 
65 

84 
65 


87 
68 
86 
67 

75 

86 
65 
88 
63 
87 
60 


74 


bO 


87 
71 
81 
78 
91 
70 

92 
70 
90 
68 
92 
70 
94 
78 

90 


98 
70 
86 
72 

81 
98 
71 
95 
60 
98 
67 


78 


6 


81 


74 
88 
74 
91 


92 
70 
90 
73 
90 
73 
90 
71 

89 
69 


99 
71 
92 
78 

81 
89 
74 
94 
K6 
94 
72 

78^ 


78 


82 
71 
78 
70 
86 
70 

85 
72 
86 
71 
89 
73 
89 
69 

82 
71 


8 


78 


90 
66 
88 

72 
88 
09 

90 
69 
85 
65 
90 
63 
91 
78 

81 


87 
72 
79 
72 

80 
87 
71 
91 
69 
86 
70 


70 
88 
72 

80 
89 
71 
90 
68 
92 


7 


9 


80 


87 
72 
82 
72 
87 
70 

87 
72 
89 
72 
90 
TO 
89 
78 

82 
74 


87 
75 
86 
76 

81 
87 
75 
89 
73 
90 
74 


79 


10 


80 


98 
68 
84 
70 
86 
71 

88 
78 
89 
71 
90 
72 
90 
7S 

84 
72 


87 
78 
88 
67 

80 
H8 
78 
88 
71 
89 
72 


79 


11 


78 


85 
67 
7i 
78 
84 
69 

86 
70 
88 
68 
98 
70 
89 
71 

81 
78 


86 
72 
H6 
68 

79 

re 

78 
86 
68 
89 
71 


79 


IS 


76 


83 
65 

81 
67 

84 
67 

86 
68 
81 
67 
85 
68 
87 
66 

80 
71 


85 
70 
79 
66 

78 
83 
70 
91 
72 
85 
66 

77 


18 


70 


75 
61 
76 
64 

75 
69 

75 
64 
78 
62 

82 

err 

79 
64 

77 
66 


75 
67 
72 
67 

71 
78 
65 
82 
88 
78 


78 


14 


71 

•  •  •  • 

•  •  •  « 

79 
50 
81 

as 

78 
«0 

81 

•  50 

80 


84 


88 

58 

T7 


80 
68 
76 


71 
78 
6« 
84 
GO 
88 


79 


X  Maximum  and  minimum  by  the  Draper  Thennograph. 
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Maxima  and  Minima  for  the  Stations  —  {Concluded). 


15 

16 

1 
1 

17 

18 

19 

20 

60 

21 

65 

22 

70 

23 

24 

25 

64 

• 

26 

70 

27 

61 

28 

29 

SO 

31 

Mcnthly 
mean. 

74   73 

84  ,  81 

59 

78  !  67 

59 

60 

68 

61 

69.7 

.. . ,  ,i 

65  * 

50 

65 

58 

64 

50 

66 
51 
67 
54 
70 
56 
68 
58 

68 

51 

'•••■[ 

70  ' 

48 

71 

50 

72 

44 

75 
46 
74 
45 
76 
51 
75 
67 

71 
48 

•  ■  «  •  • 

80 
53 
74 
62 
80 
55 

81 
56 
80 
54 
79 
61 
82 
59 

81 
56 

75  " 

56 

66 

52 

68 

58 

66 

48 
67 
56 
71 
56 
69 
49 

68 
58 

•  •  •  • 

M 

O 
85 

» 
56 

» 

aD 

88 
» 

to 

87 
88 

IS 

88 

m 

Its 
% 

C8 

7« 
68 

79 
59 
80 

2 
83 

78 

81 

6« 

80 
71 

89 
57 
68 
54 
71 
52 

71 
M 
7S 
59 
78 
59 
731 
58 

70 
69 

67 
61 
66 
51 
68 
58 

69 
53 
70 
68 
71 
56 
78 
58 

67 
56 

68 
48 
70 
59 
71 
46 

72 
46 
69 
44 
72 
66 
75 
56 

68 
50 

71 
58 
72 
60 
76 
55 

74 
68 
76 
56 
76 
50 
76 
67 

73 
56 

80 
60 
82 
61 
82 
55 

84 
ft9 
77 
58 
88 
65 
86 
50 

81 
58 

79 
58 
74 
69 
82 
69 

81 
66 
70 
67 
88 
71 
64 
68 

89 
68 

73 
57 
75 
61 
76 
67 

76 
60 
74 
66 
79 
68 
78 
62 

72 
62 

75 
60 
75 
56 
79 
49 

80 
52 
72 
46 
75 
45 
80 
54 

74 
56 

82 
52 
78 
5«J 
86 
52 

84 
56 
84 
55 
85 
58 
88 
57 

81 
58 

68 
47 
67 
50 
70 
49 

71 
50 
71 
47 
71 
68 
72 
68 

C7 
68 

65 

47 
66 
50 
67 
47 

67 
49 
67 
50 
73 
46 
70 
47 

66 
58 

69.0 
69.0 
68.8 

70.0 
69.2 
71.8 
71.1 

69.0 

70  ' 
46 
70 
55 

62 
74 
46 
78 
61 
74 
41 

69 

»  •  •  • 

m 

S6 

ft 
87 

71 

82 
58 
81 
» 
86 
B 

88 

81 
77 
88 

74 
81 
85 

84 
65 
88 
85 

Ti" 
80 
69 
80 
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Statistics  of  Tempbratcrk 
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Meteorological  Summary  for  September,  1896. 


The  average  atmospheric  pressure  (reduced  to  sea-level  and 
32  degrees  Fahr.)  for  the  State  at  New  Y)Ork  during  September 
was  30.04  inches.  The  highest  barometer  was  30.39  inches  at 
Friendship  on  the  23d,  and  the  lowest  was  29.14  inches  at  Ithaca 
on  the  30th.  The  mean  pressure  was  slightly  higher  in  the  eastern 
than  in  the  central  and  western  sections.  The  average  of  the 
mean  pressure  at  6  stations  of  the  National  Bureau  was  0.04 
inches  below  the  normal,  the  deficiency  amounting  to  0.07  inches 
at  New  York,  and  to  0.03  inches  near  the  lakes. 

The  mean  temperature  of  the  State,  as  derived  from  the  records 
of  73  sitations,  was  59.4  degrees.  The  highest  local  mean  was 
65.6  degrees  at  Brooklyn,  and  the  lowest  54.3  degrees  at  Number 
Four.  The  highest  general  daily  mean*  was  74  degrees  on  the 
11th,  and  the  lowest  44  degrees  on  the  23d.  The  maximum  tem- 
periiture  reported  was  97  degrees  at  Waverly  on  the  llth,  the 
minimum  being  25  degrees  at  Number  Four  on  the  23d.  The 
mean  monthly  range  of  temperature  for  the  State  was  25  degrees, 
the  greatest  local  range  being  67  degrees  at  Waverly^  and  the 
least  39  degrees  at  Brooklyn.  The  mean  daily  range  was  20 
degrees.  The  greatest  local  daily  range  was  47  degrees  at  Friend- 
ship on  the  2d,  and  the  least  3  degrees  at  Erie,  Pa.,  on  the  15th. 
The  mean  temperatures  of  the  various  sections  of  the  State  were 
as  follows:  The  Western  Plateau,  58.8  degrees;  the  Eastern 
Plateau,  58.9  degrees;  the  Northern  Plateau,  55.8  degrees;  the 
Atlantic  Coast,  63.9  degrees;  the  Hudson  Valley,  61.1  degrees; 
the  Mohawk  Valley,  58.9  degrees;  the  Champlain  Valley,  58.0 
degrees;  the  St.  Lawrence  Valley,  58.0  degrees;  the  Great  Lakes, 
59.9  degrees;  the  Central  Lakes,  60.9  degrees.  The  average  of 
the  mean  temperatures  at  26  stations  possessing  records  for  pre- 
vious years  was  1.0  degrees  below  the  normal,  excesses  being 
reported  from  only  3  stations. 
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The  mean  relative  humidity  was  77  per  cen<t.  The  mean  dew 
point  was  52  degrees. 

The  average  precipitation,  as  derived  from  the  records  of  94 
stations,  was  4.63  inches.  The  heaviest  general  rainfall  exceeded 
6  inches  over  considerable  areas  of  eastern  and  southeastern 
New  York,  and  was'  lees  than  4  inches  in  po<rtion8  of  the  central 
section,  and  over  smaller  scattered  areas  elsewhere. 

The  maximum  local  amount  was  8.12  inches  at  Warwick, 
Orange  county,  and  the  minimum  1.97  inches  at  Brookfield,  Mad- 
ison county.  General  rains,  which  were  heaviest  in  northern 
New  York,  occurred  on  the  3d.  On  the  5th  and  6th  the  precipi- 
tation was  heavy  in  the  southeastern  counties,  with  lesser 
amounts  througbout  the  State.  On  the  14th  light  general  rains 
occurred;  on  the  16th  moderate,  with  the  maximum  over  the 
Northern  Plateau ;  on  the  18th  the  heaviest  general  rains  of  the 
month;  on  the  2l8t,  26th,  27th,  28th  moderate  general.  The 
average  precipitation  at  27  stations  possessing  records  for  pre- 
vious years  was  0.83  inches  above  the  normal  amount,  deficiencies- 
occurring  at  only  7  stations.  The  greatest  excesses  obtained  in 
the  Coast  Region,  the  Central,  Hudson  and  the  Champlain 
Valleys. 

The  average  number  of  days  on  which  the  precipitation 
amounted  to  0.01  inches  or  more  was  10.6,  the  rain  frequency 
being  gi'eatest  in  western  and  northern  New  York,  and  least  in 
the  central  and  southeastern  sections.  The  average  number  of 
clear  days  was  10.3;  of  partly  cloudy  days,  10.1;  and  of  cloudy 
days  9.6,  giving  an  average  cloudiness  of  50  per  cent,  for  the 
State.  The  greatest  cloudiness  obtained  in  the  St.  Lawrence 
Valley,  and  the  least  near  the  Atlantic  Coast. 

The  prevailing  winds  were  from  the  southwest.  Th€  aver?ige 
wind  travel  at  6  stations  of  the  National  Bureau  was  7430  miles, 
the  values  being  generally  greater  than  usual  for  the  month  both 
along  the  Atlantic  Coast  and  the  Great  Lakes.  The  maximum 
velocity  recorded  was  57  miles  per  hour  at  Buffalo  on  the  19th. 

Thunderstorms  were  reported  at  one  station  on  the  2d,  at  9 
stations  oni  the  3d,  at  1  station  on  the  5th,  at  5  stations  on  the 
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12th,  at  1  station  on  the  13th,  at  2  Sftation«  oaa  the  14th  and  also 
on  the  15th,  at  10  stations  on  the  17th,  at  3  stations  on  the  18th, 
at  14  stations  on  the  19th. 

Hail  fell  on  the  3d,  17th  and  19th. 

Light  frosts  were  general  in  the  interior  from  the  l-st  to  the 
5th,  and  at  a  few  stations  on  the  16th,  18th  and  20th.  Killing 
frosts  occurred  in  exposed  localities  on  the  1st,  2d,  17th  and  21st, 
and  were  quite  general  in  the  interior  on  the  23d. 

Oeneral  features  of  the  weather. — This  month,  although  aver- 
aging slightly  cooler  than  usual,  embraced  two  warm  periods; 
the  first  extending  from  the  9th  to  the  15th,  with  the  general 
maxima  on  the  11th  when  the  temperature  of  the  State  was  10 
degrees  above  the  normal.  The  second,  and  lesser  warm  wave 
covered  the  period  from  the  25th  until  the  end  of  the  month.  The 
most  noticeable  deficiencies  of  temperature  occurred  during  the 
first  week,  and  between  the  19th  and  25th,  with  killing  frosts, 
which,  however,  were  severe  and  general  only  during  the  latter 
period. 

The  rainfall  was  slightly  in  excess  over  the  greater  part  of  the 
State.  General  rains  were  confined  mainly  to  the  first  and  third 
weeks  and  the  closing  days  of  the  month,  a  heavy  local  precipi- 
tation being  reported  from  various  sections  during  each  period. 
The  cloudiness  was  rather  above  the  average  for  September,  and 
the  wind  velocity  also  higher  than  usual. 

The  tropical  cyclone  which  passed  over  southwestern  New 
York  on  the  night  of  the  29th  and  30th  was  notably  severe,  as' 
indicated  by  the  remarks  at  the  close  of  this  summary. 

Seven  areas  each  of  high  and  low  pi^essure,  infiuenced  the 
weather  in  the  vicinity  of  this  State  during  September.  Gener- 
ally the  depressions  were  not  strongly  developed,  and  on  ap- 
proaching the  coast  assumed  a  trough  or  V  shape,  usually  extend- 
ing from  the  St.  Lawrence  Valley  and  Lakes  to  the  southward. 
Storms  of  this  class  passed  nearest  this  State  on  the  Ist,  3d,  6th, 
11th,  18th,  20th  and  26th.  The  hot  wave,  culminating  on  the 
11th,  accompanied  the  third  depression,  which  extended  from 
Canada  to  the  Mexican  Gulf.    The  succeeding  area  developed  a 
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considerable  energy  over  the  lakes,  giving  the  highest  wind 
velocities  of  the  month  at  some  stations. 

In  addition  to  the  above  a  storm  moved  northward  off  the 
Atlantic  Coast  on  the  lOth;  and  on  the  night  of  the  29th-30th  a 
cyclone  of  tropical  origin  passed  from  Pennsylvania  to  the  Lake 
Region,  giving  the  lowest  barometer  of  the  month,  29.14  inches 
at  Ithaca. 

The  high  pressure  areas,  which  were  generally  large  and  of 
moderate  intensity,  were  felt  in  this  vicinity  mainly  on  the  Ist 
to  2d,  5th,  8th,  13th  to  14th,  20th,  23d  and  29th.  Those  bringing 
a  noteworthy  reduction  of  temperature  about  the  5th  and  23d 
were  very  large  systems  which  covered  the  greater  part  of  the 
United  States  in  the  eastward  course.  The  winds  generally 
passed  to  the  Atlantic  over  the  northeastern  rather  than  the 
southern  coast. 

The  cool,  cloudy  weather  of  the  first  week  delayed  the  growth 
of  late  crops,  but  general  rains  on  the  3d  were  beneficial  in  re- 
lieving a  partial  drouth  which  especially  affected  pasturage  at 
that  time.  Much  corn  was  already  cut,  the  second  hay  crop  was 
partly  secured,  and  in  some  localities,  beans  even  gathered  and 
po<tatoes  dug.  The  tobacco  crop  was  housed  in  good  condition, 
while  early  varieties  of  hops  were  already  being  picked.  The 
succeeding  week  of  bright  hot  weather  brought  grapes  to  ma- 
turity, and  was  favorable  to  harvesting  buckwheat.  The  weather 
continued  warm  and  dry  until  the  general  rains  of  the  19th, 
which  gave  the  early  sown  wheat  a  rapid  growth.  The  frosts  of 
the  21st  to  24th  came  too  late  to  do  material  damage.  The  apple 
crop  was  exceptional!}'  large  and  fine,  but  muc'h  of  the  fruit  was 
blown  from  the  trees  and  injured  by  the  storm  of  the  30th.  The 
crop  was  also  damaged  by  high  wind  on  the  19th  along  the  lakes. 

Ground  water  was  generally  low  during  the  month. 

Notes  on  the  cyclone  of  September  29th-30th :  Cortland,  violent 
wnnd  storm,  1  to  4  a.  m.,  buildings  and  trees  blown  down; 
Waverly,  southeast  gale  on  30th,  2  a.  m.,  blew  down  trees,  build- 
ings, etc.;  Ithaca,  large  trees  uprooted  or  broken,  and  buildings 
unroofed.     Many  barns  demolished  in  vicinity;  Bedford,  very 
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heavy  rain  night  of  30th;  Watertown,  high  south  wind  on  the 
30th,  much  minor  damage;  North  Hammond,  heavy  gale  at  day- 
light on  the  30th,  blowing  down  fences  and  trees.  Nearly  all 
fruit  on  the  ground;  Baldwinsville,  very  high  wind,  trees  blown 
down,  some  buildings  unroofed. 

LfOcal  storms. — A  small  but  violent  tornado  which  occurred  near 
Otsego  Lake,  Otsego  county,  on  the  12th,  is  described  by  Mr.  F. 
R.  Van  Horn.  The  storm  began  about  2  miles  west  of  the  lake, 
and  moving  eastward,  tore  down  6  acres  of  timber,  uprooted  and 
scattered  the  buckwheat  in  a  field,  and  tore  up  over  30  apple  trees 
in  an  adjoining  field.  Passing  thence  through  the  woods,  it  up- 
rooted large  oak,  hickory  and  chestnut  trees  and  twisted  others 
off  5  or  6  feet  above  the  ground,  in  some  instances  carrying  large 
trees  over  a  field  200  tO'  300  feet  wide  and  into  the  lake  beyond. 
Much  thunder  and  lightning  preceded  the  tornado,  which  formed 
about  5 :30  p.  m.  The  path  of  the  storm  did  not  exceed  one-eighth 
of  a  mile  in  widths  and  was  sharply  defined. 

On  the  12th,  also,  one  man  was  killed  and  four  injured  by 
lightning,  and  property  was  destroyed  to  the  extent  of  J600. 
Property  was  also  destroyed  by  lightning  at  Bloomville. 
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Eighth  Annual  Bbport  of  the 


Temperature  —  September,  1896,  Showing  Daily  Mbansfor  the 


STATION. 


Western  Plat§mu. . . 
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Brookfleld 

Port  Jervis 

Cooperstown 

New  Lisbon 
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Hkoions  and  Daily  Maxima  and    Minima    for    the    Stations. 
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Eighth  Annual  Report  op  the 


Daily  Mkans  for  thk  Keqions,  and  Daily 


STATION. 


Korthtm  Plateau.. 
Saranao  Lake 

Glovenville 

North  Lake 

Lowille 

Number  Foar 
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Brooklyn 
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Champlain  Valley . 
Plattsbnrgh  Barks 

Glens  Falls 


St.  Lawrinc€  Val.. 
Madison  Barracks. 

Watertown 

Canton 

Mai^sena 

North  nammond  .. 


62 
59 
35 
64 
46 
64 
44 
62 
44 
59 
46 

61 
69 
56 
71 
65 
68 
54 

71 
48 
77 
47 
68 
54 
68 
50 

57 
60 
52 
65 
39 
65 
43 
70 
42 

68 
49 
71 
49 
67 
50 
68 
50 

84 
65 
42 

56 
66 
50 
66 
44 

56 


60 
41 
65 
42 


66 
50 


53 
70 
48 
72 
S8 
53 
47 
67 
35 
62 
36 

60 
73 
52 
68 
53 
70 
56 

73 
54 
75 
39 
71 
53 
70 
38 

56 
72 
45 
70 
36 
87 
89 
73 
86 

75 
44 

71 
44 
71 
43 
72 
38 

66 
74 
58 

58 
83 
41 
70 
37 

56 


72 
45 

TO 
40 


66 
46 


59 
64 
44 

77 
55 
64 
50 
68 
53 
64 
48 

66 
h2 
61 
69 
58 
83 
64 

82 
56 
77 
64 
70 
61 
80 
58 

«8 
79 
67 
78 
57 
77 
57 
85 
55 

84 
57 
80 
60 
74 
47 
80 
59 

60 
77 
43 

66 

85 
45 
79 
56 

58 


69 
42 
G6 
49 


06 
56 


61 
61 
32 
66 
41 
68 
44 
59 
39 
54 
42 

61 
69 
55 
77 
54 
71 
54 

72 
50 
72 
42 
68 
53 
70 
50 

60 
70 
50 
64 
42 
63 
49 
80 
42 

73 
47 
70 
50 
84 
52 
69 
48 

53 
65 
40 

55 
65 
45 
66 
45 

63 


e8 

40 
SO 
40 


06 
46 


40 
61 
42 
64 
36 
57 
38 
61 
33 
60 
36 

59 
69 
54 
69 
54 
67 
57 

71 
43 
74 
41 
68 
50 
69 
40 

55 
68 
43 
68 
38 
66 
42 
59 
38 

72 
43 
67 
43 
73 
44 
68 
45 

57 
64 
50 

52 
65 
33 
68 

38 


09 
46 
67 
36 


6 


58 
71 
51 
67 
49 

eo 

48 
70 
51 
66 
60 

66 
72 
60 
71 
62 
71 
64 

72 
54 
76 
68 
74 
60 
71 
57 

63 
69 
54 
78 
50 
71 
55 
73 
56 

74 
56 
70 
65 
71 
52 
71 
54 

SO 
70 
48 

54 
59 
44 
64 
50 


53   62 


62 
44 


74 
48 
12 
54 


68 

64 


57 
67 
39 
67 
50 
65 
51 
67 
54 
63 
48 

64 
72 
55 
70 
57 
74 
58 

78 
56 
71 
47 
72 
68 
74 
47 

61 
74 
52 
72 
42 
70 
46 
75 
45 

70 
52 
73 
51 
72 
53 
75 
49 

54 
65 
42 

54 
65 
55 
72 
46 

61 
71 
50 
75 
46 
68 
49 


FO 
50 


8 


55 
71 
39 
72 
40 
64 
40 
73 
38 
71 
40 

65 
71 
63 
73 
57 
70 
60 

74 
60 
74 
53 
70 
59 
71 
51 

61 
75 
49 
71 
41 
70 
48 
73 
47 

72 
60 
74 
49 
77 
55 
74 
50 

57 
69 
45 

58 
70 
45 
74 
44 

60 
70 
43 
70 
42 
73 
43 


0 


84 
50 


59 
77 
45 
75 
44 
70 
44 
75 
43 
75 
40 

65 
73 
58 
70 
57 
72 
58 

73 
61 
76 
56 
70 
6C 
72 
64 

62 
79 
51 
72 
43 
72 
50 
74 
46 

78 
51 
72 
51 
74 
55 
78 

On* 

66 
74 
48 

50 
70 
45 
'6 
46 

68 
72 
45 
75 
50 
74 
46 


84 
60 


10 

11 

65 

72 

83 

86 

63 

50 

84 

00 

56 

50 

76 

80 

49 

55 

82 

87 

46 

58 

78 

85 

45 

56 

73 

74 

84 

81 

67 

66 

73 

85 

60 

67 

86 

84 

66 

68 

85 

87 

64 

63 

87 

85 

63 

50 

80 

84 

65 

•4 

84 

86 

64 

50 

71 

74 

83 

90 

63 

64 

81 

85 

50 

56 

81 

85 

63 

50 

85 

92 

66 

56 

85 

87 

57 

66 

85 

80 

66 

63 

78 

86 

58 

61 

82 

00 

65 

62 

66 

74 

78 

85 

56 

62 

66 

71 

73 

70 

50 

56 

83 

80 

58 

60 

66 

73 

78 

(•2 

47 

59 

78 

88 

52 

60 

86 

86 

45 

59 

•  *  »  • 

•  «  ■  • 

84 

•  «  »  ■ 

•  •  *  • 

^8 

50 

00 

12 


13 


72 
80 
54 
89 
62 
85 
59 
81 
62 
82 
61 

70 
80 
66 
75 
64 
78 
07 

77 
66 
84 
56 
76 
62 
77 
58 

78 
88 
67 
87 
63 
81 
62 
81 
60 

82 
62 
82 
61 
90 
60 
81 
64 

72 
83 
62 

75 

84 
64 
88 
64 

69 
87 
60 
PO 
60 
76 
56 


66 
67 
56 
69 
59 
b7 
65 
73 
58 
69 
CO 

60 
76 
71 
77 
66 
75 
61 

78 
50 
80 
60 
78 
61 
72 
60 

68 
66 
61 
78 
60 
60 
60 
75 
64 

8L 
66 
75 
62 
79 
65 
TO 
61 

74 
84 
63 

65 
76 

60 
G6 
50 

6i 

79 
57 
78 
65 
69 
58 


14 


83 
71 
59 
71 
58 
66 
58 
72 
56 
67 
57 

65 
72 
50 

71 
50 
71 
58 

75 
SO 
77 
58 
68 
58 
71 
57 

65 
73 
58 
75 
55 
72 
57 
76 
46 

77 
61 
75 
SO 
72 
58 
74 
53 

67 
72 
62 

64 
68 
58 
72 
58 

63 
74 
53 
75 
60 
72 
51 


80 
60 


70 

58 


76 
54 
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Maxima   and   Mlitima   for  the  Stations  —  {Continued). 


15 

1 
16 

17 

18 

19 

SO 

21 

92 

»3 

84 

25 

26 

27 

28 

20 

30 

58 

52 

56 

57 

54 

48 

48 

46 

39 

45 

52 

61 

61 

53 

53 

60 

55.8 

67 

67 

68 

65 

58 

57 

63 

47 

49 

54 

67 

72 

73 

63  . 

68 

75 

55.8 

38 

43 

48 

50 

88 

38 

42 

27 

33 

44 

49 

54 

44 

31 

40 

41 

75 

67 

67 

69 

69 

55 

63 

60 

53 

59 

70 

75- 

77 

62 

62 

73 

58.2 

55 

45 

46 

48 

52 

43 

35 

45 

32 

38 

85 

48 

52 

46 

48 

54 

fiO 

63 

64 

•  •  •  • 

64 

62 

50 

57 

50 

44 

55 

67 

71 

70 

63 

61 

54.6 

48 

40 

44 

•  •  ■  • 

43 

87 

32 

41 

27 

80 

34 

41 

53 

47 

40 

55 

66 

64 

69 

68 

60 

56 

63 

55 

48 

60 

71 

74 

71 

63 

09 

67 

56.4 

53 

38 

45 

45 

53 

38 

34 

40 

27 

35 

38 

57 

64 

46 

36 

56 

65 

62 

63 

64 

68 

54 

58 

48 

45 

54 

67 

68 

67 

63 

70 

65 

54.8 

48 

86 

42 

44 

49 

36 

39 

38 

25 

33 

37 

55 

52 

42 

38 

52 

68 

66 

67 

66 

68 

57 

57 

59 

50 

54 

60 

64 

64 

65 

03 

67 

63.9 

76 

73 

72 

72 

80 

67 

63 

65 

60 

71 

74 

76 

76 

72 

67 

74 

65.6 

65 

61 

62 

62 

62 

50 

50 

58 

45 

45 

49 

55 

58 

62 

61 

64 

63 

71 

72 

70 

71 

76 

64 

66 

63 

57 

68 

65 

69 

67 

69 

70 

63.5 

59 

60 

60 

62 

62 

51 

50 

55 

44 

44 

48 

52 

67 

59 

60 

60 

75 

74 

72 

74 

81 

63 

65 

63 

56 

67 

70 

73 

72 

69 

66 

72 

65.0 

64 

59 

60 

61 

57 

51 

51 

50 

43 

44 

54 

58 

57 

61 

58 

63 

77 

77 

69 

76 

83 

66 

77 

64 

56 

70 

74 

74 

76 

71 

71 

71 

64.8 

62 

61 

61 

60 

61 

46 

47 

45 

43 

45 

51 

55 

58 

58 

59 

57 

79 

76 

73 

74 

83 

62 

72 

68 

58 

70 

73 

75 

74 

74 

72 

76 

62.8 

58 

55 

51 

51 

50 

40 

35 

55 

40 

30 

41 

51 

46 

60 

59 

62 

75 

69 

68 

72 

80 

64 

66 

66 

57 

65. 

70 

73 

75 

68 

65 

72 

63.9 

61 

66 

59 

60 

59 

51 

48 

58 

45 

42 

52 

56 

57 

62 

59 

63 

-7 

74 

65 

73 

80 

65 

66 

62 

56 

67 

72 

74 

75 

60 

62 

73 

61.7 

61 

55 

60 

55 

57 

48 

39 

53 

40 

33 

40 

53 

48 

57 

57 

61 

67 

66 

61 

63 

66 

55 

53 

56 

40 

49 

56 

62 

65 

61 

60 

66 

61.1 

77 

70 

68 

73 

74 

61 

66 

63 

56 

60 

71 

75 

78 

65 

68 

76 

62.0 

59 

52 

57 

56 

63 

46 

42 

47 

40 

41 

44 

55 

57 

52 

50 

58 

72 

71 

66 

68 

72 

53 

65 

64 

48 

58 

69 

72 

73 

65 

63 

73 

58.3 

58 

45 

48 

46 

53 

44 

34 

41 

31 

32 

38 

48 

53 

53 

47 

57 

76 

68 

67 

68 

76 

58 

66 

63 

49 

60 

68 

70 

72 

63 

67 

72 

59.7 

61 

50 

55 

52 

55 

44 

39 

50 

•38 

33 

39 

50 

51 

56 

55 

52 

76 

74 

76 

75 

80 

64 

69 

64 

55 

87 

74 

76 

77 

64 

65 

76 

60.7 

43 

46 

41 

52 

56 

43 

37 

47 

39 

33 

38 

48 

50 

55 

55 

50 

81 

72 

68 

71. 

79 

65 

69 

66 

53 

68 

72 

74 

78 

76 

72 

75 

60.6 

64 

54 

51 

55 

58 

48 

43 

50 

42 

37 

42 

50 

49 

56 

58 

58 

75 

70 

67 

74 

76 

63 

62 

62 

55 

62 

69 

74 

76 

65 

65 

74 

62  2 

61 

52 

55 

56 

57 

51 

40 

48 

40 

40 

45 

54 

56 

55 

53 

60 

74 

80 

75 

69 

76 

80 

67 

70 

65 

57 

60 

72 

75 

f5 

66 

71 

63.0 

59 

55 

65 

56 

57 

49 

42 

52 

42 

30 

45 

51 

51 

56 

56 

57 

80 

74 

66 

74 

78 

64 

68 

65 

52 

64 

70 

74 

80 

66 

65 

76 

62.2 

57 

52 

50 

50 

61 

52 

38 

46 

38 

34 

43 

50 

60 

56 

54 

61 

66 

58 

56 

58 

52 

50 

56 

42 

42 

51 

61 

64 

59 

58 

61 

50 

58.9 

75 

70 

68 

66 

62 

55 

65 

55 

50 

62 

68 

75 

70 

68 

65 

70 

58.9 

58 

45 

45 

50 

42 

44 

46 

30 

35 

40 

54 

54 

48 

47 

57 

48 

66 

56 

54 

58 

60 

52 

51 

52 

45 

46 

52 

60 

64 

55 

50 

57 

58.0 

70 

70 

65 

65 

68 

59 

62 

63 

60 

54 

55 

65 

70 

70 

58 

65 

57.1 

60 

42 

40 

50 

52 

44 

42 

45 

35 

34 

45 

50 

55 

45 

35 

35 

78 

68 

65 

70 

68 

60 

65 

55 

54 

61 

70 

76 

76 

64 

69 

72 

58.8 

56 

45 

48 

40 

54 

45 

36 

44 

32 

36 

37 

50 

55 

42 

39 

56 

59 

54 

57 

59 

57 

51 

55. 

60 

41 

53 

56 

63 

59 

54 

54 

62 

58.0 

74 

64 

70 

76 

78 

62 

61 

63 

54 

58 

62 

73 

68 

59 

61 

71 

58.6 

58 

40 

42 

58 

54 

41 

42 

48 

35 

39 

47 

52 

53 

45 

39 

58 

67 

66 

72 

71 

63 

68 

66 

56 

53 

64 

55 

74 

68 

70 

72 

76 

58.1 

17 

44 

43 

40 

44 

88 

46 

40 

26 

40 

46 

48 

45 

46 

44 

43 

64 

64 

66 

69 

60 

57 

67 

59 

50 

63 

71 

72 

67 

50 

60 

70 

56.2 

43 

37 

48 

44 

50 

36 

44 

38 

25 

43 

42 

52 

54 

39 

35 

52 

•  •  • 

•  •  • 

66 

"ii" 

"ii" 

"70" 

"ii" 

"ii" 

•  •  •  • 

•  »  •  • 

66 

•  ■  •  • 

•  •  •  ■ 

54 

a  •  •  • 
•  •  «  • 

50 

•  •  •  • 

60" 

•  •  •  • 

•  •  •  • 

70 

72" 

•  •  •  • 

60 

64 

*  •  *  ■ 

66 

•  ■  ■  • 

•  «  «  • 

68 

•  ■  •  ■ 

56.8 

It 

44 

52 

66 

64 

40 

42 

42 

32 

46 

46 

56 

54 

46 

46 

54 
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STATION. 


8t. Lauf.Val.  {Con.) 
Off^entburg 

Potsdam  

Great  Lak€$ 

Daukirk 

Westfleld 

Boffalo 

PittBford 

Rocbeater 

AppletOD 

Fort  Niagara 

BaldwiDBTille 

Oswego 

Palermo 

Ljont  

Brie,  Pa 

Oentrol  Lake* 

Fleming 

Bomolng 

Ithaca 

Mean 


70 
45 
66 
44 

56 


62 
45 
64 

i& 
54 
45 

64 
45 

65 
45 
71 
47 
67 
44 

62 
55 
65 
60 
64 
49 
63 
61 

57 
64 
48 
67 
50 
65 
48 

55* 


2 


72 
44 
70 
40. 

59 


75 
46 

71 
49 
73 
42 

72 
45 

69 

43 
72 
4« 
74 

47 

72 
45 
72 
45 
78 
45 
74 
51 

61 
74 
46 
74 
60 
74 
40 


58 


66 

52 
71 
41 

65 


76 
56 
72 
54 

78 

68 

70 
56 
72 
58 
74 
60 
74 
49 

72 
60 
70 
61 
74 
57 
76 
61 

67 
75 
57 
75 
57 
78 
58 


64 


4 


66 

48 
66 
42 

55 


61 
47 
63 
48 
60 
45 

61 
49 
62 
44 

64 
51 
64 
45 

58 

52 
6t 
52 
61 
47 
61 
51 

56 
60 
49 
66 
60 
01 
50 


55 


65 
41 
65 
87 

55 


64 

48 
66 
48 
62 
44 

62 
47 
61 
46 
65 
46 
65 
48 

62 
44 

62 
43 
62 
45 
64 
52 

55 
62 
45 
62 
54 
62 
42 


6 


70 
55 
72 
53 

62 


64 

54 
67 
56 
70 
58 

69 
57 
65 
56 
68 
56 
74 
55 

70 
54 

70 
54 
71 
58 
63 
55 

66 
78 
60 
72 
63 
72 
68 


54 


61 


70 
52 
67 

48 

60 


63 
52 
67 

54 

68 
63 

69 
64 

66 
51 
70 
52 
71 
46 

65 
54 
65 
54 
68 
58 
64 
55 

62 
69 

55 
70 
56 
68 
52 


69 


8 


79 
50 
69 
49 

60 


74 
50 
75 
52 
73 
44 

75 
49 
66 

45 
09 

47 
75 
47 

69 
49 
68 
48 
71 
50 
72 
53 

62 

70 
48 
76 
58 
73 
45 


58 


0 


79 
64 
74 
48 

63 


74 
56 
78 
58 
75 
47 

77 
49 

70 
49 

78 
46 
76 
52 

70 
50 
60 
50 
79 
49 
73 
58 

64 
74 
52 
77 
59 
75 
46 


62 


10 


83 
52 
78 
59 

68 


11 


86 
65 
85 
59 

77 


83 
62 
74 
62 
84 
53 

86 
55 
82 
57 
88 
45 
76 
55 

77 
63 

77 
58 
82 
52 
81 
67 

65 

81 
53 
82 
40 
85 
48 


68 


87 
62 
81 
68 
90 
66 


68 
88 
64 
91 
67 
89 
64 

90 
64 
80 

66 
90 
65 
87 
72 

77 
91 
69 
92 
54 
91 
65 


74 


12 

18 

76 

70 

59 

60 

75 

74 

58 

54 

71 

•  •  •  • 

66 

•  •  »  A 

•  •  ■  • 

80 

•  •  •  • 

72 

68 

61 

80 

68 

64 

59 

75 

70 

65 

67 

73 

70 

63 

61 

72 

68 

59 

60 

80 

72 

62 

60 

83 

76 

61 

6§ 

72 

70 

66 

61 

98 

69 

65 

iO 

76 

71 

65 

62 

76 

69 

69 

62 

74 

67 

82 

70 

65 

61 

85 

73 

65 

68 

84 

71 

65 
72 

62 

67 

14 


72 
64 
71 
62 

67 


80 
58 
77 
67 
77 
54 

76 

67 
76 
54 
79 
§4 
79 
61 

71 
67 
71 

57 
77 
58 
73 
62 

70 
79 
62 
78 
68 
78 
63 

M 
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Maxima  and  Minima  for  the  Stations  —  {Concluded). 


15 

16 

17 

18 

19 

20 

21 

22 

23 

24   25 

i 
I 

26 

27 

28 

29 

30 

S3 

68 

50 
61 

47 

63 

•  •  •  • 

•  •  «  • 

68 
58 
70 
55 
68 
55 

68 

56 

70 
60 
70 
57 
71 
48 

65 

59 
66 
59 
68 
54 
67 
64 

63 
60 
55 
70 
96 
70 
96 

67 
55 

67 
39 

58 

*  m   m  9 

66 

48 
68 
51 
66 

49 

67 
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MAP  OF  THE  STATE  OF  NEW  YORK 

^8H0WING 

THE  MEAN  TEMPERATURES 


FOR  SEPTEMBERp  1896. 


Meteorological  Summary  for  October,  1896. 


The  average  atmo^p/heric  pressure  (reduced  to  sea-level  and  32 
degrees  FaLr.)  for  the  State  of  New  York  during  the  month  of 
October  was  30.06  inches.  The  higlhesit  bapometer  was  30.64 
inclhes  at  Albany  on  the  10th,  and  ithe  lowest  was  29.60  inc'hes  alt 
New  York  city  lOfn  Ifhe  24ith.  The  mean  ppessnire  was  highest  in 
the  cenrtral  anid  southwestern  pai'tis  of  the  State,  and  lowest  in 
the  noi''thepn  section.  The  average  pressure  at  six  sitations  of  the 
National  Bureau  was  0.02  imches  above  the  normail,  excesses  oc- 
euTring  alt  all  stationB  except  Osiwego. 

The  mean  tempeiiatUiPe  of  the  State,  as  derived  from  the  recopde 
of  70  EPtation<B,  was  46.1  degrees,  the  highest  local  monithly  mean 
being  52.9  degrees  at  Brooklyn,  and  the  lowest,  41.7  degrees,  at 
North  Lake.  The  •highest  daily  mean  for  the  State  was  67  de- 
grees on  the  30th,  and  the  lowest,  37  degrees,  on  the  19th.  The 
maximum  tempenatuire  reported  waB  79  degrees  at  Avon  and 
Perry  City  ooi  the  29t(h,  the  minimum  being  17  degrees  at  New 
Lisbon  on  the  26th.  The  mean  monthly  range  of  temperature 
for  the  State  was  45  degrees;  the  greatest  range,  58  degrees, 
occurring  at  Penry  Oity,  and  ithe  lea4st,  34  degrees,  at  Potsdam. 
The  mean  dadly  range  was  16  degrees;  the  greatest  daily  range 
being  45  degrees  at  Brentwx)od  on  tOie  21st,  amd  the  least,  2  de- 
grees, at  scattered  stations  on  several  dates.  The  mean  tem- 
peratures of  the  several  regions  were  as  follows:  The  Western 
Plateau,  44.8  degrees;  the  Eastern  Plateau,  45.4  degrees;  the 
Noitliern  Plateau,  42.7  degrees;  the  Atlantic  Coast  Region,  51.4; 
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the  Hudfion  Valley,  48.5  degrees;  the  Mohawk  .Valley,  45.2  de- 
grees; the  Champlaln  Valley,  44.6  degrees;  the  St,  Lawrence 
Valley,  44.6  degrees;  the  Great  Lake  Region,  47.1  degrees;  the 
Central  Lake  Region,  46.8  degree®.  The  average  of  tihe  mean 
temperatures  at  26  stations  possessing  records  for  previous  yeara 
was  ^.5  degrees  below  the  normal,  deficiencies  occurring  at  all 
stations. 

The  mean  relative  humiddty  for  the  ^ate  wa©  77  i)er  cent.  The 
mean  dew  point  wias  39  degrees. 

The  average  precipitation  for  the  State,  as  derived  from  the 
records  of  96  stations,  was  2.57  inches.  The  greatest  general  pre- 
cipiltation  occurred  to  the  southwest  of  the  Central  Lakes,  ex- 
ceeding 5  inches,  while  the  least  was  under  1  inch  over  a  con- 
sideraible  area  bordering  Lake  Ontario.  The  greatest  local 
amount  wslb  6.49  inc^hes  at  South  Canisteo,  and  the  least  0.5& 
inches  at  Rochester.  A  list  of  the  heaviest  rates  of  precipHtation^ 
will  'be  found  in  the  accompanying  table  of  meteorological  data. 
Prom  the  1st  to  the  3d  scattering  ^blowers  occurred;  on  the  4ft!b' 
and  5th  moderate  rains  in  the  southeast;  on  the  6th  and  7th, 
general,  but  heavy  only  over  the  Western  Plateau  amd  CentraF 
Lakes;  from  the  12th  to  14th,  the  heaviest  rains  of  the  month^ 
excepting  in  the  St.  Lawrence  Valley;  from  the  16tih  to  24th,. 
scattering  showers,  with  a  light  snowfall  in  the  colder  sections; 
on  the  29th  to  31&t,  showers  excepting  along  the  coast,  heaviest 
in  the  northern  section.  The  average  snowfall  for  the  State 
amounted  to  oniy  a  trace.  No  snowfall  was  reported  along  the 
coast;  but  at  six  stations  of  the  plateaus  amounts  varying  from 
1  to  2  inches  were  measured.  The  average  precipitation  at  2T 
stations  possessing  records  for  previous  years  was  1.00  inch  below 
the  normal;  excesses  being  reported  from  only  5  scattered  sta- 
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lions.  The  rainfall  ^tas  Hhe  least  recorded  for  October  by  the 
Weather  Bureau  station  at  Eodhester. 

The  average  number  of  days  on  which  the  precipitation 
amounted  to  0.01  inches  or  more  was  8.9.  The  rain  frequency 
was,  as  a  rule,  greatest  in  eaiatepn  New  York,  and  least  in  the 
we9t.  The  average  number  of  clear  days  was  8.4;  of  partly 
cloudy  days,  9.0;  and  of  cloudy  days,  13.6;  giving  an  average 
cloudiness  of  58  per  cent.  Over  the  Western  Plateau,  the  Great 
Lakes,  the  St.  Lawrence  Valley  an<d  the  Atlantic  Coast  the 
cloudiness  was  below  (tihe  general  average. 

The  prevailing  wind  direction  was  from  the  northwest.  The 
average  wind  travel  at  six  stations  of  the  National  Bureau  was 
8^01  miles;  with  a  maximum  velocity  of  48  miles  per  hour  at 
Buffalo  on  the  20th. 

I*ight  thunderstorms  or  distant  Idghtning  were  observed  at  5 
stations  of  western  New  York  on  the  2&th,  30th  and  31st. 

Killing  frosts  occurred  at  some  northern  and  highland  stations 
on  the  8th,  and  were  quite  genenal  on  itihe  9th,  also  frequently  dur- 
ing the  two  following  weeks. 

Hail  fell  on  the  3d,  7th,  8th,  18th  and  21st;  and  sleet  fell  on  the 
21st  and  22d. 

A  solar  balo  was  Observed  on  the  28th,  and  a  lunar  halo  on  the 
19th. 

General  feaitiires  of  the  weather. — The  temiperature  was  below 
the  normal  continuously  from  the  beginning  of  October  until  the 
27th,  the  greatest  deficiency  occurring  on  the  9th,  when  killing 
frosts  were  generally  reported,  being  the  first  of  the  season  at 
many  stations.  The  weather  was  much  warmer  after  the  27th, 
and  on  .the  closing  diays  of  the  month  the  excess  of  temperature 
amounted  to  nearly  1.5  degrees  above  the  normal. 
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The  precipitation  was  unevemly  distriibuted,  being  quite  heavy 
in  a  few  of  the  <soTiit'hern  coamities,  while  in  areais  bordering  Lake 
Ontario,  the  St.  Laivren-ce  Valley  and  other  scattered  localities, 
it  was  unusually  ligtM.  The  greatest  rain  frequen'cy  and  cloudi- 
ness obtained  during  the  first  and.  a  portion  of  the  second 
decades,  after  which  the  weather  was  generally  pleasa»nt.  The 
first  fall  of  snow  for  the  greater  part  of  the  State  occurred  on  or 
about  the  15th. 

The  severe  frosts  of  the  9th  injured  some  ga<rden  truck,  but 
crops  were  generally  secured  fro»m  damage.  The, rainfall  was 
rather  ligW:  for  fall  seeding  in  most  localities,  but  the  drouth  was 
severe  only  in  a  few  of  the  noPthwestern  counties.     Some  dam- 

■ 

age  to  property  was  due  to  heavy  rain»  on  the  13th  along  the 
Oanisteo  river. 

On  the  20th  buildings  were  unroofed  and  other  damage  caused 
by  !high  winds  ait  Baldwinsville. 

Five  areas  of  high  and  nine  areas  of  low  pressure  infiuenced 
our  weaitiher  this  month ;  the  numJber  of  depressions  being  raither 
above  tflie  average  for  October.  Pour  disturbances  passed  along 
the  coast  in  a  northerly  direction  about  the  2d,  6th,  12th  and 
ISth ;  the  storm  of  the  12th,  which  was  of  tropical  origin,  being 
the  most  energetic  of  this  series.  Disturbances  of  a  second  class, 
originating  to  the  westward,  passed  over  the  Northeastern 
States  or  Canada  on  the  6th  to  8th,  21st,  23d  to  24th;  and  a 
fourth  low  had  moved  eastward'  as  far  as  the  upper  lakes  on  the 
31st.  No  general  storms  of  notable  severity  passed  over  New 
York  this  month. 

The  'high-pressure  systems  were,  in  most  cases,  large  and  well 
defined,  their  general  path-  being  fi^om  the  Northwestern  to  the 
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Cenftrail  States  amd  caaet,  and  thenioe  northeastward  toward  the 
Gulf  of  St.  Lawrence.  Their  influence  was  nDai-nly  felt  in  this 
State  on  and  about  the  5th,  9th,  19th,  22d  and  25fth,  wihich  dates 
also  nvark  the  princiipal  cold  periods  of  October.  The  fact  that 
ate  low  areas  frequently  paased  off  tihe  ooiast,  until  the  laet  week, 
in  large  measure  explains  the  cool  weather  which  was  felt  on  the 
daites  'between  the  passage  of  the  aniticycliones. 
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Wappingers  Falls. . 

72 

72 

•6 

56 

55 

50 

60 

56 

51 

50 

48 

55 

54 

64 

56 

51 

54 

48 

48 

51 

44 

49 

32 

30 

38 

42 

48 

45 

Catskiil 

67 

59 

67 

55 

55 

57 

62 

51 

52 

58 

53 

58 

53. 

52 

55 

40 

46 

47 

47 

49 

46 

41 

30 

30 

34 

44 

44 

47 

Wt'St  Point 

76 

66 

63 

63 

50 

54 

50 

69 

57 

54 

.58 

63 

54 

49 

52 

53 

4S 

40 

47 

48 

.50 

39 

M 

31 

38 

43 

43 

42 

Canuel 

68 

62 

66 

54 

55 

s 

57 

51 

52 

56 

52 

52 

44 

65 

68 

50 

40 

40 

48 

50 

40 

38 

31 

34 

40 

42 

39 

44 

Mohawk  Valley..., 

54 

52 

52 

61 

52 

51 

44 

46 

38 

40 

46 

54 

48 

42 

Kome 

63 

60 

60 

56 

59 

57 

51 

47 

45 

50 

55 

64 

53 

62 

44 

44 

44 

46 

45 

45 

36 

45 

30 

30 

38. 

45 

43 

31 

Champlain  ValUy. 

62 

51 

47 

48 

46 

51 

10 

45 

41 

38 

41 

48 

47 

44 

Piattsbnrgfa  Bar'ka 

78 
54 

60 
45 

47 
40 

50 
40 

44 

37 

50 

48 

51 
42 

40 
30 

47 
32 

46 

2H 

50 
20 

55 
30 

50 

36 

56 

31 

Glens  Falls 

65 

55 

55 

56 

58 

69 

59 

50 

50 

53 

55 

61 

40 

47 

51 

45 

44 

46 

46 

46 

44 

40 

33 

26 

30 

46 

43 

48 

Lake  George 

«  •  •  • 

■  «  *  ■ 
•  «  ■  • 

•  •  •  • 

*  a   •  • 

•    •    •    ■ 

•  •  •  • 



.... 

.... 

a  a  •   • 

a   a    ■    • 
a    a  a  • 

.... 

.... 

a   a   a   • 
a  a  a   ■ 

a   a   a   ■ 
m  m  ^  • 
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Maxima  AND  Minima   fob   thb   Stations  —  {Continued). 


Monthly 
mean. 

15 

16 

17 

18 

19 

90 

21 

99 

23 

94 

25 

26 

27 

28 

29 

30 

31 

•0 

52 

46 

40 

42 

55 

46 

47 

61 

42 

42 

56 

63 

64 

79 

66 

62 

35 

36 

34 

30 

24 

27 

34 

26 

21 

26 

24 

21 

30 

35 

55 

60 

42 

43.6 

«  «  *  • 

■  «  a  » 

42 

42 

45 

49 

54 

50 

62 

48 

44 

68 

64 

62 

71 

63 

67 

«  •  •  « 

•  •  • 

38 

34 

23 

27 

40 

29 

24 

29 

24 

22 

29 

83 

46 

45 

45 

.... 

68 

59 

61 

42 

48 

53 

56 

54 

66 

46 

50 

65 

70 

66 

77 

66 

69 

35 

35 
59  " 

37 
47*" 

34 

•  *  M  • 

•  •  •  • 

47 

25 

48"" 

28 

•  >  w  • 

>   V   ■  • 

51 

40 
62  " 

80 

■  «  •  ■ 

48* 

26 

«  •  «  * 

50 

31 

•  «  «  • 

■  *  a  « 

53 

Z2 
45*" 

21 

27 

*  *  a 

31 

52 

»    m    m   m 

45 

45 

■  •  a  a 

46.8 

•o' 

52* 

61*' 

56  " 

"m 

'62* 

'69 ' 

Mf9     tfh 

45 

47 

33 

38 

33 

32 

43 

35 

35 

35 

31 

31 

31 

42 

41 

64 

58 

47.2 

4« 

42 

37 

37 

33 

37 

42 

35 

38 

35 

31 

36 

43 

44 

51 

52 

53 

42.7 

63 

50 

43 

46 

40 

48 

53 

42 

53 

44 

33 

52 

57 

64 

69 

64 

59 

32 

29 

30 

27 

27 

34 

29 

29 

27 

26 

22 

29 

27 

32 

47 

49 

39 

41.8 

64 

52 

44 

45 

41 

49 

52 

42 

62 

46 

39 

55 

62 

65 

56 

68 

63 

A   M     ^ 

86 

34 

35 

37 

30 

29 

36 

30 

23 

32 

28 

21 

J7 

32 

45 

40 

44 

44.8 

57 

60 

47 

41 

43 

36 

45 

43 

48 

47 

38 

36 

49 

47 

62 

55 

62 

■  a   ■■ 

34 

32 

29 

31 

2U 

26 

35 

2J 

23 

26 

26 

21 

26 

27 

30 

40 

47 

41.7 

61 

53 

41 

42 

43 

46 

50 

41 

49 

42 

39 

55 

61 

63 

60 

67 

61 

32 

37 

31 

30 

25 

30 

35 

31 

28 

29 

25 

21 

30 

30 

49 

42 

47 

43.4 

62 

45 

30 

41 

39 

42 

46 

39 

47 

37 

35 

51 

57 

62 

55 

62 

59 

Am      £\ 

29 

33 

28 

31 

24 

29 

32 

28 

29 

26 

25 

21 

27 

32 

48 

48 

46 

41.9 

53 

53 

5U 

48 

43 

47 

53 

46 

50 

50 

42 

43 

53 

59 

50 

60 

64 

51.4 

«7 

68 

58 

52 

52 

61 

63 

53 

61 

55 

60 

53 

66 

60 

67 

69 

72 

m£%   f^ 

48 

47 

47 

45 

36 

38 

50 

38 

50 

49 

36 

34 

44 

46 

63 

§4 

50 

62.9 

S3 

6) 

67 

52 

50 

53 

57 

62. 

55 

59 

56 

49 

58 

63 

57 

60 

63 

ff  4   <\ 

4» 

49 

45 

45 

35 

88 

50 

39 

41 

50 

86 

36 

38 

46 

48 

63 

55 

51.2 

67 

67 

50 

49 

5t) 

58 

64 

52 

58 

54 

49 

57 

70 

57 

69 

69 

72 

KA  J« 

47 

48 

47 

42 

36 

45 

45 

37 

46 

40 

36 

40 

45 

60 

52 

56 

60 

52.0 

56 

60 

51 

54 

52 

60 

61 

56 

62 

57 

51 

56 

72 

61 

68 

69 

76 

04  A 

44 

46 

37 

45 

35 

40 

38 

37 

48 

36 

31 

32 

36 

48 

52 

52 

48 

61.0 

62 

58 

62 

55 

54 

56 

70 

63 

56 

63 

55 

65 

61 

68 

68 

72 

m  A 

35 

33 

40 

46 

27 

25 

25 

26 

40 

30 

23 

30 

34 

62 

46 

45 

50.4 

59 

66 

56 

53 

49 

58 

66 

51 

62 

59 

47 

56 

66 

i»8 

67 

72 

73 

52.5 

47 

43 

48 

47 

39 

35 

48 

40 

38 

44 

39 

33 

43 

44 

52 

54 

58 

62 

62 

52 

47 

49 

57 

61 

52 

57 

57 

49 

57 

71 

63 

70 

71 

77 

4  A  A 

46 

33 

*  *  •  • 

40 

«  «  •  • 

40 

33 

«  «  »  > 

27 

45 

•  •  •  > 

35 

•  •  •  ■ 

27 

40 

30 

MBS* 

26 

•  •  •  ■ 

32 

«  ■  te  • 

34 

»  •  a  • 

50 

B  a  a  • 

45 

•  a  a  > 

58 
.... 

49.2 

a  •  •  ■ 

52 

■  ■  M  • 

49 

*  *  •  • 

46 

4? 

40 

49 

«  *  •  > 

47 

•  •  ■  « 

43 

•  •  w  > 

41 

«  «  «  « 

46 

40 

40 

a  B  •  ■ 

48 

a  •  V  « 

48 

56 

a  a  a  • 

57 

61 

48.5 

63 

59 

49 

47 

47 

51 

55 

49 

54 

53 

44 

57 

64 

60 

63 

66 

67 

48.0 

43 

33 

40 

40 

34 

34 

40 

34 

29 

38 

33 

30 

38 

36 

51 

44 

49 

58 

57 

48 

48 

50 

48 

51 

48 

47 

50 

43 

50 

44 

59 

62 

67 

64 

46.2 

40 

30 

31 

31 

29 

2A 

37 

30 

24 

36 

27 

20 

30 

33 

44 

44 

51 

61 

61 

49 

45 

47 

52 

57 

60 

53 

53 

46 

48 

61 

68 

65 

68 

69 

46.6 

39 

33 

38 

36 

29 

28 

35 

30 

27 

39 

35 

23 

33 

33 

44 

52 

52 

65 

65 

49 

44 

52 

53 

59 

54 

56 

58 

51 

59 

67 

61 

71 

66 

75 

48.2 

36 

32 

37 

36 

29 

27 

34 

28 

26 

38 

20 

28 

33 

32 

49 

48 

48 

64 

63 

62 

46 

49 

52 

60 

55 

59 

55 

50 

60 

65 

62 

68 

67 

72 

K  A  A 

42 

36 

42 

39 

32 

30 

40 

35 

30 

40 

32 

28 

35 

4U 

49 

55 

59 

60.0 

65 

61 

48 

45 

50 

48 

54 

54 

52 

52 

48 

56 

64 

59 

63 

62 

71 

^  A  A 

46 

39 

39 

41 

34 

34 

46 

35 

29 

39 

35 

29 

34 

37 

48 

44 

53 

40.0 

54 

65 

65 

49 

46 

51 

55 

59 

53 

57 

55 

43 

57 

65 

60 

65 

68 

61.8 

45 

39 

41 

40 

33 

:<o 

43 

34 

30 

40 

33 

28 

34 

38 

40 

50 

51 

<n 

63 

52 

46 

47 

55 

56 

52 

59 

54 

48 

56 

68 

59 

68 

66 

72 

49.0 

47 

41 

39 

40 

30 

28 

32 

46 

34 

38 

34 

24 

38 

40 

47 

43 

53 

46 

44 

42 

36 

36 

45 

41 

36 

38 

38 

34 

41 

46 

48 

54 

55 

62 

45.2 

56 

5:: 

47 

43 

43 

52 

52 

45 

48 

47 

44 

54 

55 

53 

62 

63 

62 

45.2 

37 

35 

37 

28 

30 

38 

30 

28 

28 

28 

25 

28 

36 

43 

45 

47 

42 

47 

44 

43 

39 

37 

36 

45 

46 

38 

43 

40 

35 

42 

43 

46 

62 

56 

44.6 

56 

59 

54. 

41 

44 

44 

51 

57 

46 

61 

53 

38 

50 

53 

51 

54 

62 

43.7 

30 

3« 

33 

32 

32 

28 

38 

33 

32 

34 

31 

28 

31 

30 

30 

49 

52 

62 

55 

49 

44 

45 

45 

53 

44 

51 

51 

45 

51 

60 

57 

58 

61 

65 

45.4 

a  •  •  • 

41 

30 

*  w  «  • 

35 

39 

•  •  ■  • 

26 

■  «  ■  • 

28 

«  *  •  • 

36 

*  «  «  ■ 

30 

•  «  *  • 

•  m  •  • 

23 

*  •  »  • 

35 

•  «  •  • 
■  •  *  « 

30 
.... 

22 

•  -  •  • 

28 

•  •  ■  » 

32 

•  *  a  • 

46 

■  a  *  > 

43 
.... 

43 

■  a  a  a 

17 
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Eighth  Annual  Report  op  the 

Daily  Means  for  the  Regions,  and  Daily 


STATION. 


St  Lawrence  TaUey 
Madison  Barracks. 

Watertown 

CaDton 

Massena 

North  Hammond  . . 

Offdensburg  

Potadam 

Qrtat  Lakes 

Ihinkirk 

Westfield  

Buffalo 

Pittaford 

Rochester 

Appleton 

Fort  Niagara 

BaldwinsYllle 

Oswego 

Palermo 

Lyons 

Erie,  Pennsylyania. 

Central  Lakes 

Fleming 

Romulus 

Ithaca 

Mean 


53 
«? 
47 
00 
42 
67 
50 


62 
48 
58 
52 
56 
42 

54 


56 
53 
55 
47 
59 
47 

58 
45 
57 
:  48 
I  58 
49 
62 
42 

58 
50 
68 
60 
61 
48 
65 
49 

64 

68 
49 
61 
47 
58 
49 


56 


2 


49 
59 
40 
56 
40 
52 
42 


64 

48 
57 
40 
66 

40 

49 


67 

r7 

56 

48 
54 
40 

58 
44 

52 
42 
67 
46 
58 
43 

53 
46 
55 
40 
55 
42 
54 
48 

47 
54 
40 
55 
89 
54 
42 


51 


S 


50 
61 
49 
53 
41 
40 
88 


54 

46 
69 
42 

57 

47 


47 
58 
88 
58 
38 
52 
33 


54 
46 
54 

I  51 
34 


49   50 


54 
38 
63 
46 
52 
46 

52 
48 
55 
40 
55 
44 
54 
47 

52 
46 
55 
40 
52 
47 
54 
42 

47 
50 
44 

53 
45 
53 
46 

50 


57 
35 
53 
45 
55 
41 

55 
48 
56 

43 
68 
46 
56 
48 

54 
48 
70 
45 
56 
46 
54 
42 

61 
52 
47 
55 
47 
55 
48 


50 


47 
55 
,40 
60 
86 
51 
85 


56 
44 

53 
43 
56 
84 

50 


57 
38 
55 
43 
53 
33 

61 
43 
55 
41 
56 
49 
66 
48 

sb 

48 
76 
48 
65 
44 
56 
42 

50 
53 
47 
53 
46 
52 
48 


49 


6 


8 


9 


46 
51 
32 
60 
34 
63 
34 


66 
44 

62 
40 
57 
36 

50 


58 
38 

67 
41 
67 
40 

58 
4-2 
56 
35 
59 
35 
59 
47 

63 

47 
62 
47 
68 
48 
56 
42 

50 
58 
45 
54 
46 
62 
47 


50 


44 

56 
36 
50 
37 
45 
38 


48 
40 
54 
88 
53 
85 

46 


50 
40 
47 
89 

49 
42 

48 
38 
60 
43 
50 
44 
52 
39 

51 
43 
55 
46 
61 
40 
46 
40 

46 
51 
41 
51 
42 
50 
42 


47 


41 
50 
34 
47 
34 
43 
35 


44 

38 
44 

36 
55 
38 

48 


46 
41 
45 

37 
43 
88 

43 
38 
45 
40 
49 
40 
46 
38 

45 
39 
51 
43 
47 
38 
49 
40 

41 

45 
36 
45 
38 
43 
39 


43 


40 
47 
33 
52 
30 
46 
25 


50 
32 
50 
30 
57 
31 

41 


63 
82 
49 
85 
47 
31 

47 
35 
45 
34 
48 
35 
49 
31 

44 

36 
54 

32 
44 

36 

48 
36 

41 
45 
36 
50 
35 
46 
34 


40 


10   11 


42 
52 
28 
62 
30 
58 
25 


54 
30 
59 
32 
53 
25 

45 


60 
35 
61 
34 
56 
28 

57 
34 
64 

32 
56 
31 
56 
32 

54 

82 
64 

26 
56 
31 
58 
40 

42 
66 
30 
51 
29 
57 
29 


42 


IZ 


44 
59 
28 
64 
28 
54 
26 


56 
28 
59 
35 
55 
30 

47 


68 

86 
67 
39 

67 
32 

58 
38 
52 
33 
55 
36 
68 
41 

66 
88 
57 
80 
67 
36 
55 
42 

45 
50 
36 
59 
32 
58 
35 


45 


46 
62 
29 
60 
33 
55 
86 


60 
38 
56 
88 
67 
31 

48 


50 
39 
49 
44 
52 
44 

52 
44 

49 
43 
60 
48 
68 
42 

65 
45 
57 
89 
53 
43 
49 
45 

46 
50 
42 
62 
41 
48 
44 


48 


13 


44 

57 
36 
63 
31 
53 
35 


60 
88 
56 

86 
55 
33 

48 


50 
48 
49 
45 
49 
39 

62 
47 
63 
45 
68 
44 
51 
45 

60 
45 

58 
41 
60 
46 
6'» 
44 

47 
49 
44 
50 
44 
48 
44 


14 


49 
52 
87 
66 
32 
60 
35 


62 
44 

62 
48 
58 
35 

49 


47 


56 
35 
54 
44 
5S 
46 

55 
48 
55 
44 
56 
41 
54 
40 

64 
46 

66 
42 
66 

47 
56 

48 

47 
51 
42 
53 
42 
49 
44 

47 


;  Idaximnm  and  Minimum  by  the  Draper  Thermograph 
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Maxima  and  Miniiia  for  the  Stations  —  {Concluded.') 


15 

16 

43 
65 
89 

58 
32 

•  .  •  • 

«  ■  «  ■ 

•  0  •  • 

44 

38 
50 
30 
45 
83 

47 

•  •  •  * 

60" 

40 

51 

40 

54 

87 

52 
39 
55 

42 
58 
43 
50 
38 

48 
43 
50 
39 
54 
42 
62 
46 

47 
53 
40 
54 

41 
52 
42 

17 

18 

39 
46 
82 
46 
80 
44 
31 

■  «  •  ■ 

38 
84 
47 
33 
45 
28 

89 

•  •  •  ■ 

46" 

33 

43 

36 

44 

32 

43 
32 
43 
38 
46 
36 
43 
81 

44 

38 
43 
36 
44 
36 
42 
88 

40 
44 

34 
45 
36 
43 
36 

36 
46 
34 
45 
24 
44 
26 

•  •  »  • 

44 
28 
46 
29 
43 
27 

38 

•  «  •  ■ 

m  m  m  m 

44 
83 
43 
35 
45 
30 

42 
80 
44 

27 
47 
29 
47 
32 

44 
85 
40 
32 
45 
32 
43 
32 

37 
45 
29 
45 
29 
43 
30 

SO 

21 

22 

40 
51 
37 
48 
82 
46 
28 

•  •  •  - 

•  w  «  ■ 

46 
86 
44 
33 
45 
28 

40 

»  •  •  • 

•  «  ■  ■ 

46 

85 
45 
84 

48 
32 

47 
32 
46 
81 
49 
31 
57 
80 

46 
86 
45 
33 
49 
33 
46 
83 

41 
48 
33 
49 
82 
47 
84 

23 

24 

25 

38 
54 
30 
56 
34 
40 
26 

•  ■  •  ■ 

42  " 

28 
40 
34 
42 
25 

39 

•  SB* 

•  •  «  ■ 

47 
35 
45 
35 
45 
82 

44 

81 
47 
33 
48 

34 
45 
31 

41 
34 
41 
30 
45 
83 
48 
36 

37 
41 
82 
45 
33 
42 
82 

26 

27 

28 

29 

52 
68 
42 
67 
54 
62 
42 

•  •  •  ■ 

"io* 

40 
60 
45 
55 
29 

63 

•  •  •  * 
«  ■  •  • 

75 
58 
67 
57 
76 
56 

76 
56 
73 
52 
73 
49 
73 
SI 

78 
54 

63 
50 
73 
55 
74 
59 

64 
75 
54 

74 
52 
74 
54 

56 

30 

53 
65 
41 
67 
52 
68 
42 

■  •  •  • 

ii' 
54 

62 
52 
54 
80 

64 

•  •  ■  « 
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0   0   0ft 
0   0   •   ft 

0    0    0ft 
0   0   •   • 

T. 

•  0  0  ft 

■  ft  •  ft 

T. 

■  0  0  ft 

2.87 
2.35 

«  0  0  ft 

o.n 

.04 
.06 

0.01 

«  «  ■  ■ 

•  •     «    V 

•  «  *  « 

0.01 

ft  •  •  * 

".02 
T. 

0.10 

.01 

.27 

.13 

T. 

T. 

■  «  «  * 
ft  ■  ft  ft 

•  ft  ft  • 

•  ft  ft  • 

0.06 

.01 

* 

.08 
.10 

0.11 
.02 

.25 
.18 

0.09 
tJ2 

ft  0  0  • 
•  0  0  ft 

0.12 

•  0  ft  ft 

0    0    0ft 

.16 
.72 

0.27 
.12 

ft  •  •  ft 

.  .41 

0.00 

•     0     0     ft 

0  0  0ft 

0.04 

0  0  0  ft 

•    0    0    ft 
0    0    0ft 

0.00 

0    0    0ft 

0  •  0  ft 

0.00 

•    0   0   • 
ft    0    0    ft 

0  0  •  • 

T. 

.08 

T. 

0     0    0ft 

0.04 
.02 

0.01 
.01 

2.63 
1.53 
3  07 

•  •  •  - 

«     •    w   • 

.01 

■  0  ft  ft 

.02 

a    0   0   ft 

2.96 
2.66 

T. 

«•    «   w    « 

*!08 

.11 

»  •  •  ■ 

.22 
.11 

•  •  ft  • 

•  ft  ft  • 

T. 

•  *  •  « 

T. 

ft  0  0  ■ 

.07 
.12 

.04 

•    0    ft    ■ 

.10 
.13 

•    •    0     ft 
0    0    ft 

•  ft  ft  ft 

'."63 

ft  0  ft  • 

.10 

0    0    0ft 
0    0    0* 
0     0    0    ft 

.69 
.12 
.80 

■  0  0  ft 

ft  0  ft  ft 

... 



0     0    0* 



.06 



8.34 
2.30 

.90 

ft  0  ft  ft 

ft     0    0    ft 

0     0     0ft 

0    0  0ft 

•    0    0    ft 
0    0    0ft 

.... 

ft    0    ft    ft 

•    0   0    • 

2.36 
2.21 

".00 

•  •  •  • 

•  *  •  * 

•  •  •  ■ 

•  AM* 

•  •  •  • 

ft  ft  ft  • 
ft  ft  ft  • 

.24 

T. 

ft  ft  ft  ft 

•    0    0    ft 

T. 

•    0    0    ft 
ft     0     •     ft 

.11 

T. 

"08 
.26 

ft  0  ft 

".'75 

ft  ■  ft  ft 

0   0   0ft 
ft    0    0   ft 
•    0    ■   ft 

1102 

•  0  0  ft 

•  00a 

.28 

0   0   0ft 

0  0  «  ft 
ft  0  0  ft 

•    0     0    ft 

"86 

•    0    0    ft 

0    0   0ft 
■    0   0   ft 

0    0    0ft 

0    0    0ft 
0   0   0ft 

•  0   0    ft 

•  ft    0   ft 
ft    ft    0    ft 
0    0    0ft 

•  0  0  ft 
ft  0  0  ft 

.10 
.18 

•    0*    • 

ft    0   0    • 
ft    ■    ft    • 

.06 

2.63 
2  39 
2.83 
3.17 

0.00 

«  «  *  > 

0.00 

•  «  •  • 

o.oc 

*  «  •  • 

0.34 
.84 

ft  •  •  ■ 

0.05 
.05 

•  0  0  a 

0.00 

•     0     0    ft 

O.IO 
.10 

0.00 

ft  «  0  ft 

ft     0     0     ft 

0.00 

•     00* 

0.00 

•  0  0  ft 

0.00 

ft       0      0      ft 

ft  •  0  ft 

0.00 

ft    ft   0   a 
•   0  0  ft 

0.00 

•   0    0  ft 

0.00 

0.00 

ft     ft    0    ft 

0.15 
.15 

0.00 

ft  0  •  • 
ft  0  0  • 

1.90 
1.90 

ft  ■  ■  ft 

o.oo 

•  »  «  « 
»  «  •  « 

•  •  •  « 

0.00 

■  ■  «  • 

•  ■  •  • 

•  «  •  • 

0.00 

•  •  *  > 

•  •  ft  • 

? 

ft  •  ft  • 

* 

ft  0  •  « 

0.12 

.25 

t.l3 

0    0   0ft 

0  06 

•  00ft 

.13 

•  0    0     ft 

0.12 
.01 
.23 

0  0  0ft 

0.00 

0    0    0ft 

0.00 

■    0   0    - 

0.07 
"i4 

0'*   0    ft 

0.00 

ft    0    0    • 

0.00 

ft    0    0     ft 
•     0     0     ft 

0.00 

■    0     0    ft 
0     0    0ft 

•  •0ft 

0.00 

ft    0    0    ft 
0      ft     0     • 

0.11 
.02 
.20 

•  0  0  ft 

6.06 
.08 
.05 

a    •   0    a 

0.00 

•  •0ft 

2.66 
1.68 
3.65 

ft  •  •  0 

o.oo 

M     »    •     ■ 

•  •  »  • 

0.00 

•  •  *  • 
■  •  •  • 

w  •   •  w 

0.04 
.23 
08 
T. 

•  •  •  ■ 

0  09 

•  *  ft  • 

.08 
.21 
.15 

0.01 

•    00* 
0    0    0ft 
ft     0    •    ft 
ft     0    0    ft 

0  09 
.27 
.11 

0  0  0* 

.07 

0.07 

ft       ft      0      ft 

.04 

ft    0    0    * 

.18 

0.00 

0  0  0* 

•  •0ft 

•  0    0    ft 

0.00 

•  ft  •  ft 
ft  0  ft  ft 

•  0    0   ft 

0.01 
'.*62 

ft  ft  ft  • 

.06 

0  00 

ft  •  •  ft 

•  •0ft 

•  00* 

ft  0  ft   ft 

0.00 

0  0  «  ft 

0.09 
.61 

■  0  0  a 
0  0  0ft 
ft  0  0   ft 

0.00 

0    0    0ft 

0.34 
.43 
.64 
.09 

•  •0ft 

0.11 

"'12 

ft     0     * 

.55 

0  03 
.67 

"oi 

1.33 
2.24 
1.72 
1.02 
1.08 

•  «  •  • 

•  ■  *  • 

*  •  *  • 

•  «  •  « 
■  ■  «  • 
«  •  •  • 

■  •  •  • 

.06 

.05 

* 

ft     ft    ft     ■ 

.08 

tiai 

0   0    0 

.15 

ft  ft  ft  • 
ft  ■  ft  ft 

•     0^0      • 

.12 
.27 

ft  •  ft  ft 

0  0  •  • 

ft     0     0     ft 
ft     0     •     ft 
•     0     •     • 

0    0    0ft 

0  0  0  • 
ft  0  •  ■ 

•    00ft 
0    0    0    ft 

.02 

ft       0      0      ft 

0    0    0 

•    0   0   ft 
ft    0    0    ft 

ft    0   0    ■ 
0   0   •    ft 
ft    0   0    ft 
•    •    ft    ft 

•  0  •  ft 

0    0    0ft 

•  0   0   ft 

0  •  ft  • 

.54 
.30 
.40 

ft  ft  ft  ft 

.10 

ft  0  0  a 

•    00. 

'.'65 
.02 

i!35 
0.73 
1.14 

0.00 

T. 

T. 

0.06 

0.06 

0.02 

0.08 

0  02 

0.01 

0.02 

T. 

0.00 

T. 

T. 

0  04 

0.08 

0.04 

1.71 

V   ■    •    « 

•  •  •  • 
«  ■  «  • 

•  0  •  ■ 

ft  •  •  • 

a    «   •  • 

T. 

■  ft  ft  • 

.10 
T. 

T.' 
T. 

•    00a 
ft    ft    ft    ft 

.06 

.27 

0    0    0ft 
•     0    0    ft 
0   0    0    » 

0    0    0ft 
•    •    0    « 

ft  0  •  ft 
■  •  0  ft 

.01 

•  ft  ft  ft 

iV 

•  •0ft 
0  0  0  ft 

0     0     0ft 

0   0   0ft 
•   ••   ft 

•  0    0    ft 

•  0  •  ft 

ft  0  0  ft 

ft    0    0    ft 

T. 

.13 

0  0  ■  ft 

ft   0    •    a 

1.40 
1  90 

•  •  •  ■ 

'-oi 

T. 

.01 

T. 

T. 

.34 

T. 
T. 

ft  ft  ft  ft 

.01 
.01 

.08 
.11 
.12 

•  •0ft 
ft  0  •  • 

•    0   0   ft 
0   0   0ft 
«    0    0    ft 

.12 

•  ■0ft 

T. 

a   M  M  a 

1  77 

•  »  •  • 

•  •  «  • 

0    0    0* 

ft    •    •    a 

•    0   •   ft 
0   0   0ft 

•  •  *  ft 

0    0   0* 

T. 
.05 

ft  0  0  • 

..■.. 

1.19 

0.58 

*  •  *  • 

•  a  •  • 

«  •  •  • 

ft  •  «  * 

T. 

•  •  •  ■ 

ft  ft  ft  ft 

T. 
.02 

•  •  •  ■ 

•  «  •  ft 

•  0   0   • 

ft     0    0    ft 

.02 

0   0   0* 

'I25 
.22 

ft     0     0     ft 
ft     0     0     ft 

0   0   0ft 

•  0  0  tf 

0    0    0ft 

•  0  0  ft 

T. 

0    0    0ft 

0    0    0ft 

0   0  0ft 

ft     0   0    ft 

ft    •    0    • 

0  •  •  ft 



ft  0  0  ■ 

.18 

.18 

•  •0ft 
ft     0     0     ft 

•  •0ft 

0.59 
1.15 
1.37 

*  •   V   ■ 

•  •  •  • 

*  B  *  • 

•  •  •  * 

T." 

•  •  «  • 

ft  «  «  • 

.24 
.21 
T. 

•  0    *    ft 

•  0   0   ft 
ft    0    ft    ft 
0   0   0ft 

0    0    0 

.02 

•    0    0    ft 
0    0    0ft 

.20 

•  0  0  ft 

.16 

•  00* 

•  0     0     ft 

•  •0a 

•  0    0    • 

•  ft  •  ft 

ft     0    0    • 

T. 

•  00* 

•  ft     0     * 

•    0   0    • 

ft    0    0    ft 
ft    0   0    ft 

0   0   0ft 
•    0    0    ft 

T.' 

ft  0  0  ft 

ft   0  0  ft 
0   0   0   ft 

.30 
.09 

ft  0  0  ft 

.14 

"16 

ft      0     0     ft 

2.03 
2.07 
3.48 
0.96 

«   •   B  • 

«  •  »  • 

•  »  *  • 

*  •  *  • 

•  «  «  • 

•  «  •  * 

•  •  •  « 

•  a   •   « 

■  ft  •  « 
ft  •  •  • 
«  0  •  • 
•  •  «  • 

.18 

ft  ft  ft  • 

.15 
.10 

.12 
.30 
T. 
.05 

.07 

«     0     ft    ft 

.05 
.05 

•  0  0  ft 

•  0ft* 

.03 

ft  0  0  ■ 

.20 

ft  ft  ft  • 

.03 

0    0   0ft 

.14 

ft    0    0    • 

.07 

ft    ft    ft    a 

.02 
.04 

■  00* 

•  00* 

•  0   0   ft 
0     0    0ft 

•  0    0   ft 

•  0    0   a 

•  00* 

•  0   •    ft 

•  0  0  ft 
ft  0  0  ft 

•  0  0  ft 

•  0  0  ft 

0    0    0ft 

.16 
.21 

.20 
.30 

.16 
.20 
.04 

ft  0  0  • 

"07 
.15 

2.31 
2.52 
1.45 
2.02 
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station. 

] 

» 

3 

T.' 

«  *  •  • 

T. 

•  w   «    • 
■  *  •  ■ 

•  «  ■  • 

T. 
.02 

•  #  •  - 

4 

•   •   ■  « 
«    ■   M  • 
«   •   •   ■ 

T. 

*."6i 

•  •  •  • 
■  •  »  « 

0.04 

5 

■  •  •  ■ 

■  ■  ■  ■ 

m   »  m  m 

•  •  •   ■ 

T. 
T.' 

■  «  •  • 

«    •    *    • 

•  «  *    • 

0  OS 

6 

7 

8 

.08 

■  «  •  ■ 

.84 
T. 

0.05 
.20 

•  «  «  • 
«  •  •  • 

0 

10 

•  •  •  • 

•  «  •  • 

0.00 

•  «  «  « 

•  *  ■  ■ 
«  •  *  • 

•  •ma 

0.00 

11 

IS 

13 

14 

Or$atLak4M  (Con.) 
Phoenix 

.88 
T. 

.10 
.09 

0.10 
.25 
.04 

■    M    •    • 

.10 
.08 

0.08 

■  «  •  « 

T. 

•  •  «  « 

0  00 

•  •  •  * 

•  «  ■  • 

■  •  «  • 

0.01 

.25 

»  m   m  m 

.33 

0.14 

•  *  •  • 

.56 

B     •     •    • 

T." 
0.13 

.72 
.25 
.30 
.43 

0.43 
.05 
.10 

■  «  «  • 

.03 
.82 

•  •  •  • 

•  ■•••• 

T. 

•  ■  •  ■ 

0.00 

■    •    B    ■ 

•  •  •  • 

•  •  •  • 

•  •  •  « 
»  •  •  ■ 
«  •  •  • 

T. 

«  •  «  • 
a   *  « 

0.00 

«   *   «  « 

■  «  •  • 

•  »   ■  ■ 

■  *   •   • 

•  •  •  ■ 

0.01 

".'ri 

•  •  •  > 

.58 

0.08 

•  •  •  « 

.11 

«  «  •  ■ 

T. 
.19 

•  •  «  ■ 

0.15 

.00 
.53 
.19 
.14 

2.25 

* 

2.42 

1.84 
3  00 

•  *  •  • 

.7» 

LTont 

Rom 

.16 

Erie,  Penna 

Citntral  Lukes 

Pleming 

0.25 
t2itO 

Sherwood  

tWatkins 

Bomalttii 

Ithaca 

.00 

.16 

Peon   Yan 

•  ■  •  • 

Average 

0.01 

0.33 

0.06 

0.87 

0.1» 

*  A  moan  t  included  in  next  meaearement.       t  Not  inclnded  ia  compating  averages. 
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TATioN  FOR  OcTOBER — {Conclvded). 


15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

2G 

27 

28 

a   a   a  « 

.01 

.... 

a    «    a   ■ 

29 

30 

.05 
.07 
.07 
.04 

31 

a   a  a   • 

.'33 

.3 
5 

•  »  «»  * 

m  m  m  m 

•  •  •  • 

a    a    ■   * 

T. 

•  •  ■•  • 

.02 

"!6i 

v.v. 

.06 
02 

T." 
.30 

•  ■  «  • 

.04 
.08 
.04 

.03 
T. 

.10 
.03 

■ 

.10 

•  «  •  • 

«     *    M    • 

*  ■     ■     ■ 

«  *  •  ■ 

V       •     «     ■ 

.09 
T. 
.03 

«  «  •  • 

•  •  >  • 

•  •     M    • 

•  ■    a  • 
B     •    «    * 

•  *    •   • 

a   a   a  a 

.02 

^   m  9  » 
a    •    a     > 

.02 

a    •    •    « 
a  a  a   ■ 
a    «  •   a 

2.46 
1.26 
1  76 
2.01 

0  00 

«  *  •  • 

m  m  m  m 
w   «  •  • 

0.00 

«  •  •  • 

0  05 

.25 
.... 

0.18 

•  A  •  • 

0.00 

■  »  «  • 

•  •  ■  • 

•  *  •  • 

T. 

•   •  •  a 
«  •   •  • 

T. 

■    ■    w  ■ 

•  ■■  *  • 

•  «   «  ■ 

0.00 

*  •    w   • 

*  •     *    V 

*  «  •  • 

0.00 

■  •  *  ■ 

■  •  •  « 
•  •  ■•  « 

T. 

•  •  •  ■ 

T." 

0.00 

■  •  •  • 

w     «    «    ■ 

0.00 

•   a   *   • 
«    •   «   • 
a   •   •  • 

0.00 

a   a   a  a 
a    a    ■   • 

0.00 

a    a    a    • 
a   «   a   a 
a    •  ■    * 

0.01 

a    a    a    ■ 

.05 

a    *    a   a 

0.03 

a    a    a    • 

.10 

■    a    a   a 

0.07 

'!02 
.06 

3.81 
3.10 
8.06 

m   9   9  * 

w  *  «  > 

.... 

«  •  «  « 
»  •  •   ■ 

.... 

T. 
T. 

.61 
.30 

.... 

•  •  «  • 

• 

'.'ij 

•  ■   •  « 

T. 

*    •   a    • 

•  •    •  ■ 
■   •    ■   • 

T." 

•  «  ■  • 

•  •      V     * 

•    a    a    • 
a    a   a    ■ 

a    a   a   « 
a    a   •   a 

•   a   a  a 
a    a    •    a 

*"6i 

•    a    a     ■ 

T. 

.06 

-27 

a    a    a    a 

3.30 
4.37 

0.02 

T. 

0.01 

0.13 

0.03 

0.05 

0.08 

0.01 

0.06 

0.09 

T. 

T. 

0.01 

T. 

0.09  0.07  0.04 

2.17 

I  Record  for  the  month  lacoiuplete.       |  Received  too  late  to  be  inoloded  in  the  ayerngos. 
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Statistics  of  Temperaturb 


STATION. 


Western  Plateau. 

Angelioa 

Humphrey 

Elmirs 


EaeUrn  Plateau. 

Oxford 

Cortland 

Coopentown 

Warerly 


Northern  Plateau. 
LowTille 


Atlantic  Oo€ut.. 
New  York  City. 
SeUuket 


Hudson  Valley 

Albany 

Honeymead  Brook 
We«t  Point 


Champlain  Valley... 
Plattsb'f^li  Barra«k8 

St.  Lawrence  Valley. 
Madison  Barracks. . . 

Canton 

North  Hammond  ... 
Potsdam 


Cheat  Lakes  . . 

Baffalo 

Rochester  .... 
Fort  Niagara. 
Baldwinsville 

Oswe^co 

Palermo 

Erie,  Pa 


Central  Lakes 
Ithaca 


Temperaturb  (Degbbbs   Fahr.). 


COUNTr. 


o 


g 

55 


i 

e 
JZ5 


Allegany  . . . 
Cattaradgns 
Chemunf^  .. 


47.3 
45.4 
4({.8 
49.7 


Chenango 
Cortland.. 
Otsego.... 
Tioga 


40.8 
46.2 
45.7 
46.5 
48.7 


45.7 

Lewis 45.7 


I  51.2 

Albany 50.7 

Datoheas 48.7 

Orange 54  1 

46.9 

Clinton ;  46.9 

'  47.6 

Jefferson 49.1 

St.  Lawrence.  47.2 
.  47  6 
.    46.5 


»t 


Erie 

Monroe 

Niagara 

Onondaga  ... 
Oswego  


Erie 


Average  departure. 


Tompkins . . . . 


49.8 
50  2 
49.8 
50.4 
48.8 
50.5 
47.3 
52  1 

49.2 
49.2 


• 

« 

^ 

08 

it 

K 

'C 

u 

o 

• 

<D 

g 

a 

• 

ti 

-a 

tk4 

o 

5 

a 

9 

5 

"S 

•E 

tc 

o 

a 

1 

14 

1854 

1896 

14 

1883 

1896 

18 

1850 

1896 

28 

...... 

1828 

1*896 

34 
43 
15 


54.2 
New  York '.I!!    55.1'  26 
Suffolk 53.2    12 


23 
16 
65 


42 


37 
34 
14 
29 


26 
26 
41 
18 
26 
43 
23 


18 


s 

00 


9 

,a 

o 

O 

« 


1829 
1854 
1882 


30      1827 


1871 
1885 


1874 
1881 
1826 


1843 


1839 
1862 
18C0 
1828 


1871 
1871 
1842 
1854 
1871 
1854 
18'i4 


»«g6 

1896 
1896 


1896 


1896 
1896 


1896 


1879 


1896 
1896 
1896 
1896 


1896 
1896 
1896 
1896 
1896 
1896 
1896 


1896 


44  8 

43.0 
44.2 
47.2 

44.9 
43.8 
44.8 
44.3 
46.8 

43.4 
43.4 


48.8 
1896!  48. U 
1896'  46.6 
1896  51.8 


43.7 
43.7 

44.0 
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Meteorological  Summary  for  November,  1896. 


The  average  atmospheric  pressure  (reduced  to  sea-level  and 
32  degrees  Fahr.)  for  the  State  of  New  York  during  the  month  of 
November  was  30.17  inches.  The  highest  barometer  was  30.80 
inches  at  Albany  on  the  23d,  and  the  lowest  was  29.40  inches  at 
Buffalo  and  Oswego  on  the  5th.  The  mean  pressure  exceeded 
30.20  inches  in  southeastern  New  York,  while  along  the  lakes  the 
average  was  about  30.14  inches.  The  average  pressure  at  6  sta- 
tions of  the  National  Bureau  was  0.10  inches  above  the  normal 
value,  large  excesses  occurring  at  all  stations. 

The  mean  temperature  of  the  State,  as  derived  from  the  records 
of  74  stations,  was  41.9  degrees;  the  highest  local  monthly  mean 
being  48.7  degrees  at  Brooklyn,  and  the  lowest,  35.8  degrees  at 
Saranac  Lake.  The  highest  daily  mean  for  the  State  was  58  de- 
grees on  the  27th,  and  the  lowest  was  26  degrees  on  the  30th. 
The  maximum  temperature  reported  was  78  degrees  at  Water- 
town  on  the  26th,  the  minimum  being  1  degree  below  zero  at 
Canton  and  Saranac  Lake  on  the  22d.  The  mean  monthly  range 
of  temperature  for  the  State  was  53  degrees;  the  greatest  range, 
67  degrees,  occurring  at  Canton,  and  the  least,  40  degrees,  at 
Setauket.  The  mean  daily  range  was  17  degrees;  the  greatest 
daily  range  being  45  degrees  at  Canton,  on  the  23d,  and  the  least, 
2  degrees  at  Angelica  on  the  13th  and  at  Primrose  on  the  28th. 
The  mean  temperatures  of  the  several  regions  were  as  follows: 
The  Western  Plateau,  42.3  degrees;  the  Eastern  Plateau,  42.4 
degrees;  the  Northerm  Plateau,  37.5  degrees;  the  Atlantic  Coast 
Region,  47.2  degrees;  the  Hudson  Valley,  43.4  degrees;  the 
Mohawk  Valley,  39.1  degrees;  the  Champlain  Valley,  40.1  de- 
grees; the  St.  Lawrence  Valley^  39.6  degrees;  the  Great  Lake 
Region,  43.1  degrees;  the  Central  Lake  Region,  44.2  degrees.  The 
average  of  the  mean  temperatures  at  26  stations  possessing 
records  for  previous  years  was  4.7  degrees  above  the  normal, 
excesses  occurring  at  all  stations.    The  values  were  the  highest 
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recorded  for  November  at  13  widely  distributed  stations;  while 
at  Oswego  and  Honeymead  Brook  equally  high  temperatures 
occurred  only  in  November  of  the  years  1877  and  1888, 
respectively. 

The  mean  relative  humidity  for  the  State  was  76  per  cent.  The 
mean  dew  point  was  36  degrees. 

The  average  precipitation  for  the  State  was  3.34  inches,  as 
derived  from  the  recordB  of  99  stations.  The  greatest  general 
precipitation  ranged  from  4  to  6  inches  or  more  over  the  northern- 
central  portion  of  the  State,  while  the  least  was  under  1  inch  in 
a  small  area  southwest  of  the  Central  Lakes.  The  maximum 
local  precipitation  was  6.21  inches  at  North  Lake,  Herkimer 
county,  and  the  least  was  0.83  inches  at  Addison,  Steuben  county. 
A  list  of  the  heaviest  rates  of  precipitation  will  be  found  in  the 
accompanying  table  of  meteorological  data.  The  first  general 
rains,  and  the  heaviest  for  the  months  occurred  on  the  5th.  On 
the  8th  moderate  rain  or  snow  occurred,  mainly  in  western  and 
northern  New  York;  on  the  11th,  general,  heaviest  near  the  Great 
Lakes;  on  the  13th,  moderate  general;  snows  from  the  17th  to 
the  20th,  a  light  rainfall  in  western  and  central  New  York;  on 
the  21st,  moderate  rain  and  snow,  heaviest  in  the  western  and 
central  sections;  on  the  22d,  light  general  rain  or  snow;  on  the 
24th  and  25th,  moderate  rains  over  the  northern  and  central  sec- 
tions; on  the  28th,  rain  on  the  coast  and  Lake  Regions;  on  the 
30th  a  considerable  snowfall  along  the  coast,  with  lesser  amounts 
in  northern  New  York.  The  average  total  snowfall  over  the 
State  was  2.9  inches.  Appreciable  amounts  were  measured  at  all 
stations,  the  maximum  for  northern  New  York  being  13  inches  at 
Lowville,  while  the  greatest  value  for  more  southerly  stations 
was  9.9  inches  at  Humphrey.  Generally,  the  lightest  snowfall 
occurred  in  eastern  New  York  north  of  the  coast  region;  the 
storm  of  the  30th  bringing  the  total  for  the  latter  section  above 
the  general  average  for  the  State.  The  average  precipitation  at 
27  stations  possessing  records  for  previous  years  was  0.23  inches 
below  the  normal;  excesses  being  reported  from  but  5  stations, 
generally  located  on  the  northern  and  eastern  plateaus. 
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The  average  number  of  days  on  which  the  precipitation 
amounted  to  0.01  inches  or  more  was  10.8;  the  rain  frequency 
being  greatest,  on  the  average,  near  the  Great  Lakes  and  over 
the  northern  plateau,  and  least  near  the  Atlantic  coast.  The 
average  number  of  clear  days  was  5.9;  of  partly  cloudy  days,  9.5; 
and  o^f  cloudy  days,  14.6;  giving  an  average  cloudiness  of  62  per 
cent.  The  maximum  cloudiness  obtained  over  the  Northern 
Plateau  and  the  Great  Lake  Region,  and  the  minimum  in  the 
eastern  part  of  the  State. 

The  prevailing  wind  direction  was  from  the  southwest.  The 
average  total  wind  travel  at  5  stations  of  the  National  Bureau 
was  9,173  miles,  the  totals  being  in  excess  of  the  usual  values  for 
the  month.  The  maximum  velocity  reported  from  the  above 
stations  was  72  miles  per  hour  at  Buffalo  on  the  6th. 

Thunderstorms  or  distant  lightning  were  reported  from  6  sta- 
tions of  eastern  New  York  on  the  5th;  from  3  stations  of  southern- 
central  New  York  on  the  6th;  at  Number  Four  on  the  17th;  at 
North  Hammond  on  the  17th;  at  Mount  Morris  on  the  29th. 

Hail  fell  on  the  13th,  21st,  28th  and  29th;  and  sleet  fell  on  the 
2l8t,  25th,  28th,  29th. 

A  solar  halo  was  observed  on  the  20th,  and  a  lunar  halo  on 
the  9th. 

Oeneral  features  of  ihe  weather. — This  month  ranks  among  the 
warmest  Novembers  on  record  in  this  State,  the  mean  tempera- 
tures exceeding  any  previously  obtained  at  one-half  of  the  sta- 
tions possessing  long  records,  among  them  being  Cooperstown, 
whose  observations  extend  over  44  years.  The  fluctuations  of 
temperature  were  notably  large  and  frequent,  especially  during 
the  latter  half  of  the  month.  The  values  were  from  3  to  10 
degrees  below  the  normal  during  four  brief  periods,  central  about 
the  10th,  14th,  20th  and  30th.  Between  these  dates  warm  waves 
were  felt,  the  most  marked  occurring  on  the  17th  and  27th,  with 
excesses  of  20  and  25  degrees  respectively.  It  is  also  of  interest 
to  note  that  the  mean  temperature  for  the  State  on  the  27th 
reached  the  highest  value  which  occurred  during  October 
preceding. 
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The  precipitation,  which  averaged  slightly  below  the  usual 
amount  for  the  State,  was  quite  unevenly  distributed,  the  amount 
in  the  northern-central  counties  and  the  -southeastern  highlands^ 
being  abundant,  while  drouth  conditions  obtained  in  the  region 
between  the  Central  Lakes  and  the  Genesee  Valley.  This  dis- 
tribution of  rain  is  in  marked  contrast  to  that  for  October,  when 
the  heaviest  fall  occurred  in  the  southwestern  counties.  An  ap- 
preciable snowfall  occurred  in  northern  New  York  and  in  Chau- 
tauqua county  on  the  8th  and  9th,  but  in  the  central  section  gen- 
erally the  first  considerable  snow  storm  was  on  the  13th  to  14th; 
while  near  the  coast  the  largest  amounts  were  recorded  on  the 
30th.  The  enow  melted  quickly,  leaving  the  ground  bare  during 
nearly  the  entire  month.  The  maximum  depth  reported  was  7 
inches  at  Lowville  on  the  30th. 

The  n'umber  of  fair  days  this  month  was  about  the  usual  aver- 
age for  November.  No  disastrous  wind  storm®  were  rex>orted  in 
the  interior,  although  the  total  mileage  registered  was  somewhat 
greater  than  usual.  A  severe  gale  occurred  on  Lake  Erie  on  the 
6th,  Buffalo  reporting  a  velocity  of  72  miles  per  hour  on  that  date. 
The  thunderstorms  reported  from  several  stations  on  the  5th  and 
6th  were  in  most  cases  of  small  intensity;  but  at  Tivoli,  Dutchess 
county,  a  storehouse,  lumber  yard  and  church  were  fired  by  light- 
ning, the  damage  being  estimated  at  four  thousand  dollars. 

The  month  appears  to  have  been  favorable  to  farming  interests,, 
mild  weather  permitting  plowing  to  be  carried  on  until  the  28th. 
A  drouth  prevailed  in  portions  of  the  southern  tier  of  counties, 
but  apparently  did  not  injure  winter  grains. 

The  atmospheric  movements  during  November  showed  a  de- 
cided increase  in  frequency  and  energy  over  those  of  preceding 
months.  The  number  of  high  pressure  areas  which  affected  our- 
weather  conditions  was  7,  and  of  low  pressure  areas,  11;  the 
latter  number  being  in  excess  6f  the  usual  storm  frecjuency  for 
November.  The  common  path  of  the  depressions  was  from  the 
Central  States  northeastward  over  the  Great  Lakes  and  thence 
to  the  Gulf  of  St.  Lawrence;  the  dates  of  nearest  approach  to- 
New  York  being  the  1st,  5th,  8th,  11th,  17th,  18th,  21st,  24th  and 
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27th.  All  of  these  disturbances,  and  eepecially  the  extensive 
areas  of  the  5th,  17th  and  27th  brought  soxitherly  winds  and  in- 
creased temperatures;  but  a  contrary  effect  was  produced  by  a 
cyclone  which  passed  northward  over  the  Atlantic  on  the  13th. 
The  -sharply  defined  low  which  passed  over  Canada  on  the  5th, 
with  a  central  pressure  of  29.4  inches,  gave  the  greatest  average 
precipitation  and  wind  velocity  of  the  month.  The  storm  of  the 
30th  brought  the  first  considerable  snowfall  of  the  seasoii  in  the 
Atlantic  CJoast  Region. 

The  anticyclonic  systems  were  generally  large  and  strongly 
developed.  Their  usual  path  was  from  the  western  to  the  central 
or  southern  States,  thenee  spreading  along  the  Atlantic  Coast 
line.  After  the  14th  a  nearly  permanent  area  of  very  high  ba- 
rometer was  maintained  in  the  extreme  northwest;  and  from  it 
the  successive  waves  of  high  pressure  passing  eastward  became 
detached.  Owing  to  the  southerly  trend  of  the  highs,  they  tended, 
as  a  rule,  to  reinforce  the  action  of  the  cyclonic  areas  in  giving 
warm  southerly  winds  over  this  vicinity;  but  the  cold  wave  of  the 
2(Kh  was  due  to  a  different  condition;  the  high  pressure  in  that 
case  spreading  along  the  Canadian  border,  and  developing  a 
pressure  of  30.7  inches  over  northern  New  York.  At  the  close  of 
the  month  the  high  pressure  system  in  the  northwest  developed 
great  in^tensity,  extending  to  the  Atlantic  coast,  and  bringing 
the  coldest  weather  of  the  month  in  this  vicinity. 

18 
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Mbteobological  Data 
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SiQHTH  Annual  Bbpobt  of  the 


Daily  Means  for  the  Regions,  and  Daily 


STATION. 
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Maxima  and  Minima  for  the  Stations  —  {Concluded), 
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Eighth  Annual  Bbpobt  of  the 


Daily  and  Monthly  Prkcipi 


STATION. 
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Meteorological  Summary  for  December,  1896. 


The  average  atmospheric  pressure  (reduced  to  sea-level  and  32 
degrees  Fahr.)  for  the  State  of  New  York  during  December  was 
30.18  inches.  The  highest  barometer  was  30.96  inches  at  Albany 
on  the  27th,  and  the  lowest  was  29.44,  also  at  Albany,  on  the  9th. 
The  highest  mean  pressure  obtained  over  the  eastern-central  sec- 
tion, and  the  lowest  in  the  vicinity  of  Lake  Ontario.  The  average 
pressure  at  6  stations  of  the  National  Bureau  was  0.10  inches 
above  the  normal,  the  greatest  excess  being  0.13  inches  at  Albany. 

The  mean  temperature  of  the  State,  as  derived  from  the  records 
of  75  stations,  was  25.3  degrees;  the  highest  local  monthly  mean 
being  32.8  degrees  at  Setauket,  and  the  lowest  16.1  degrees  at 
Saranac  Lake.  The  highest  daily  mean  for  the  State  was  41  de- 
grees on  the  6th  and  13th,  and  the  lowest  was  5  degrees  on  the 
24th.  The  maximum  temperature  reported  was  69  degrees  at 
Waverly  on  the  6th;  the  minimum  being  20  degrees  below  zeix>  at 
North  Jjake  on  the  22d,  at  Saranac  Lake  on  the  25th*  and  at  Wap- 
pingers  Falls  on  the  26th.  The  mean  monthly  range  of  tempera- 
ture for  the  State  was  58  degrees;  the  greatest  range,  80  degrees, 
occurring  at  New  Lisbon,  and  the  least,  44  degrees  at  Arkwright 
and  Erie,  Pa.  The  mean  daily  range  was  15  degrees;  the  greatest 
daily  range  being  50  degrees  at  South  Kortright  on  the  29th,  and 
the  least,  1  degree,  at  Brooklyn  on  the  23d.  The  mean  tempera- 
tures of  the  several  regions  were  as  follows:  The  Western 
Plateau,  27.5  degrees;  the  Eastern  Plateau,  25.9  degrees;  the 
Northern  Plateau,  19.3  degrees;  the  Atlantic  Coast,  30.4  degrees; 
the  Hudson  Valley,  25.3  degrees;  the  Mohawk  Valley^  24.1  de- 
grees; the  Champlain  Valley,  21.8  degrees;  the  St.  Lawrence 
Valley,  21.8  degrees;  the  Great  Lakes,  28.9  degrees;  the  Central 
Lakes,  27.9  degrees.    The  average  of  the  mean  temperatures  at 
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26  stations  posseesing  records  for  previous  years  was  1.7  below 
the  normal;  excesses  being  reported  only  from  4  stations  located 
in  western  New  York. 

The  mean  relative  humidity  for  the  State  was  76  per  cent.  The 
mean  dew  point  was  21  degrees. 

The  average  precipitation  for  the  State  was  1.43  inches  of  rain 
and  melted  snow,  as  derived  from  the  records  of  98  stations.  The 
greatest  general  precipitation  ranged  from  2  to  4  inches  to  the 
east  and  southeast  of  Lake  Ontario,  in  the  extreme  southeastern 
counties,  and  over  a  small  area  of  the  highlands  near  Lake  Erie; 
while  over  a  narrow  strip  extending  from  Orleans  to  Chemung 
counties  less  than  1  inch  fell.  The  maximum  local  precipitation 
was  3.82  inches  at  Demster,  Oswego  county,  and  the  minimum 
was  0.35  inches  at  Eagle  Mills,  Renssejaer  county.  A  list  of  the 
heaviest  rates  of  precipitation  will  be  found  in  the  accompanying 
table  of  meteorological  data.  A  moderate  snowfall  occurred  near 
the  Great  Lakes  on  the  Ist  and  2d,  but  the  first  general  precipita- 
tion of  the  month  occurred  on  the  8th  and  9th,  falling,  as  snow  in 
northern  New  York,  and  generally  as  rain  in  the  remainder  of  the 
State.  A  considerable  snowfall  occurred  along  the  coast  on  the 
16th;  in-  western  New  York  from  the  18th  to  21st,  and  throughout 
the  State  on  the  23d.  The  average  total  snowfall  for  the  State 
was  8.6  inches.  The  maximum  amount  ranged  from  10  to  17 
inches  in  the  coast  region,  and  over  a  large  portion  of  western 
New  York  and  the  Northern  Plateau.  The  greatest  local  snowfall 
was  17.7  inches  at  Bedford,  and  the  least,  1.5  inches  in  the  Cham- 
plain  Valley.  The  average  precipitation  at  27  stations  possessing 
records  for  previous  years  was  1.39  inches  below  the  normal,  de- 
ficiencies occurring  at  all-  stations.  The  precipitation  was  the 
least  on  record  for  December  at  Humphrey,  Elmira,  Port  Jervis 
and  Buffalo. 

The  average  number  of  days  on  which  the  precipitation 
amounted  to  0.01  inches  or  more  was  6.6;  the  maximum  number 
occurring  in  the  Great  Lake  Region  and  the  least  in  eastern  New 
York.  The  average  number  of  clear  days  was  9.1;  of  partly 
cloudy  days,  9.8;  of  cloudy  days,  12.1;  giving  an  average  cloudi- 
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ness  t)f  55  per  cent,  for  the  State.  The  greatest  cloudiness  ob- 
tained in  western  New  York,  and  the  least  in  the  southeastern 
section. 

The  prevailing  wind  direction  was  from  the  west.  The  average 
total  wind-travel  at  6  stations  of  the  Natiomal  Bureau  was  8,973 
miles,  being  above  the  usual  values  at  all  stations.  The  maxi- 
mum velocity  reported  from  the  above  stations  was  56  miles  per 
hour  at  Buffalo  on  the  9th. 

No  thunderstorms  were  reported  this  month. 

Hail  fell  on  the  6th,  9th,  10th  and  15th,  and  sleet  fell  on  the 
15th. 

Lunar  halos  were  observed  on  the  12th,  13th,  14th,  15th,  16th, 
17th,  18th,  19th  and  20th. 

Oeneral  features  of  the  weather. —  The  average  temperature  for 
December  was  slightly  below  the  normal,  sharply  defined  cold 
periods  at  the  opening  of  the  month,  and  from  the  15th  to  the 
28th,  alternating  with  unseasonably  mild  weather.  The  total 
precipitation  was  exceptionally  light,  especially  in  western- 
central  New  York^  and  the  ground  was  generally  bare  of  show 
for  the  greater  part  of  the  month,  although  in  portions  of  the 
Western  and  Northerni  Plateaus  a  week  to  ten  days  of  sleighing 
was  reported  during  the  latter  half  of  December.  The  numbei*  of 
fair  days  was  somewhat  greater  than  usual  for  the  winter  months. 

Five  areas  of  high  and  nine  areas  of  low  pressure  influenced  our 
upeather  conditions  this  month.  The  number  of  low  pressure 
areas  was  somewhat  less  than  the  usual  storm  frequency  for  De- 
cember, and  few  of  them  attained  great  intensity.  Five  depres- 
sions passed  eastward  beyond  the  northern  border  of  the  State 
on  the  6th,  13th,  19th,  26th  and  30th,  on  all  of  which  dates  a 
marked  increase  of  temperature  occurred;  but  the  accompanying 
precipitation  was  light  excepting  at  the  time  of  passage  of  the 
third  low,  when  a  moderate  snowfall  occurred  in  western  New 
York.  A  cyclone  passed  northward  far  beyond  the  coast  line  on 
the  3d,  coincidently  with  a  decided  fall  of  temperature  in  this 
vicinity.  On  the  9th  to  10th  a  depression  formed  over  New  Eng- 
land, developing  rapidly,  and  giving  heavy  rain  and  high  winds 
-over  New  York.    A  "second  severe  storm  passed  along  the  coast 
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on  the  16th,  giving  a  considerable  snow  fall  which  was  badly 
drifted  by  high  winds.  Finally,  a  low  area  of  moderate  energy 
passed  eastward  over  Penn-sylvania  on  the  23d,  giving  an  appre- 
ciable snowfall  throughout  the  State,  and  cold  northerly  winds. 

The  most  noteworthy  anticyclones  of  this  month,  like  those  of 
November,  were  offshoots  from  nearly  stationary  areas  over  the 
western  part  of  the  continent.  The  first  high  moved  eastward 
to  the  Great  Lake  Region  on  the  2d  and  3d,  bringing  a  severe 
cold  wave  of  brief  duration.  The  second  high  area  was  confined 
maiulv  to  the  southern  States  and  coast,  and  tended  to  raise  the 
temperature  over  the  northern  States.  The  third  anticyclone  de- 
veloped  to  the  northward  of  the  Great  Lakes  on  the  14th,  bring- 
ing a  decided  depression  of  temperature  which  was  continued  by 
a  series  of  waves  of  high  pressure  spreading  eastward  from  a. 
strongly  developed  high  in  the  northwest.  The  pressure  increased 
over  nearly  the  entire  continent  until  the  27th,  when  the  area 
moved  off  the  coast,  while  a  general  rise  of  temperature  occurred, 
in  its  rear.  The  last  anticyclone  developed  in  central  Canada^ 
and 'the  colder  weather  due  to  it  was  beginning  to  be  felt  in  this, 
vicinity  at  the  close  of  the  month. 

Reports  from  39  sitations  show^  that  only  on  the  Adirondack 
Plateau  was  there  an  appreciable  covering  of  snow  on  the  ground 
on  the  loth.  On  the  31st  the  depth  ranged  from  1  to  6  inches  over 
portions  of  the  Northern  and  Eastern  Plateaus  and  along  the 
Atlantic  Coast.  Over  the  greater  part  of  the  State  there  was  not 
sufficient  snow  for  a  week's  sleighing  during  the  month. 

Repoi-ts  on  the  closing  of  streams  were  received  from  the  ob- 
servers at  Binghamton,  Cooperstown,  Wappingers  Falls,  Cald- 
well and  North  Hammond.  The  Susquehanna  froze  over  on  the 
4th,  was  clear  on  the  6th  and  closed  again  on  the  18th.  The  Hud 
son  closed  on  the  24th  and  the  St.  Lawrence  on  the  25th,  teams^ 
crossing  on  the  ice  on  the  28th,  but  opened  again  on  January 
1st.  Lake  George  closed  on  the  24th.  On  the  1st  to  3d,  Otsego- 
Lake  was  covered  by  ice  for  a  distance  of  two  miles  from  the 
foot  of  the  lake. 
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The  observer  at  Perry  City,  Schuyler  county,  states  that  winter 
•wheat  appeared  in  good  condition  at  the  end  of  the  month. 

The  severe  cold  wave  which  occurred  in  southeastern  New 
York  on  the  25th  and  26th  deserves  special  notice.  The  maxi- 
mum temperatui'e  on  both  dates  was  not  much  lower  in  south- 
eastern' New  York  than  elsewhere,  but  at  night  intense  cold  de- 
veloi)ed  throughout  a  strip  of  territory  about  30  miles  in  width. 
and  extending  along  the  eastern  portion  of  the  State  from  Bens- 
«elaer  county  to  southwestern  Connecticut,  and  beyond  to  central 
Long  Island.  The  minimum  20  degrees  below  zero,  at  Wap- 
pingers  Fall®,  was  much  the  lowest  temperature  in  the  State  on 
the  night  of  the  26th. 
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THE  Eroioks,  and  Daily  Maxima  and  Minima  for  the  Stations. 
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Eighth  Annual  Report  of  the 


Daily  Mbaks   for  the  Regions,   and    Daily 


STATION. 


Korthem  Plateau. 
Saranac  Lake 

Gloversville 

North  Lake 

LowvlUe 

N  amber  Foar 

Atlantic  Ooati 

Brooklyn 

Manhattan  Beach . . 

New  York  City — 

Willet'a  Point 

Brentwood 

S«taaket 

Bedford 

Primrose 

Httdton  VcMey 

Albany  

Lebanon  Springs . . . 

Honeymead  Brook. 

Ponghkeepsie 

TVnppinger's  Falls. 

Catskill 

West  Point 

Carmel 

Mohatok  VaUey — 
St.  Jobnsville 

Borne 

Ohamplain  VaUey. 
Plaitsb'gh  Bar'a'kA 

Glens  Falls 

Lake  George 

St.  Lavfrene4  Vdl*y. 
Madison  Barracks. 

Watertown 

Canton 


16 
18 
-3 
23 
17 
23 
12 
23 
15 
18 
12 

26 
31 
23 
31 
23 
33 
22 
33 
22 

33 
15 
31 
26 
32 
16 
32 
14 

24 
39 
21 
27 
10 
31 
15 
32 
20 

32 
20 
35 
19 
32 
20 
27 
16 

22 

28 

16 

87 

8 

23 
31 
16 
26 
15 
34 
16 

19 
26 
19 
23 
16 
25 
6 


2 


7 

14 
—3 

22 
9 

19 
—I 

15 
-15 

16 
—7 

22 
25 
13 
29 
20 
24 
19 
29 
20 

32 
21 
26 
22 
22 
U 
23 
19 

21 
23 
14 
19 
10 
19 
13 
22 
16 

24 
16 
27 
16 
29 
18 
21 
15 

17 
23 
11 
20 
5 

13 
24 

3 
16 

9 
18 

8 

11 

22 

4 

21 
2 

13 
0 


3 


8 

20 

3 

24 

3 

15 

-6 

22 

-11 

16 

— 1 

22 
27 
13 
22 
18 
30 
18 
28 
10 

28 
6 
29 
20 
31 
14 
27 
17 

17 
25 
10 
19 

4 
24 

9 
27 
10 

25 
12 
24 
II 
22 
14 
24 
12 

14 
24 

4 
25 

9 

13 
10 

8 
33 

4 
24 

4 

16 

24 
7 

23 
5 

24 
6 


17 
81 
13 
30 
16 
17 

0 
27 

7 
26 

2 

25 
38 
20 
26 
18 
39 
23 
38 
17 

38 
3 

39 
18 
38 
7 
36 
9 

22 
34 
18 
30 

6 
34 

8 
34 

9 

35 
12 
33 
11 
25 
14 
34 
9 

24 
32 
16 
35 
18 

20 
26 
5 
30 
11 
31 
15 

25 
29 
14 
30 

8 
33 

9 


29 
41 
31 
36 
25 
30 
5 
36 
25 
34 
24 

35 
42 
30 
41 
22 
45 
29 
48 
29 

48 
20 
45 
31 
46 
21 
45 
21 

33 
43 
33 
40 
25 
41 
22 
45 
24 

40 
27 


0 


27 
35 
14 
44 
23 

33 
37 
29 
42 
21 

31 
38 
14 
38 
26 
88 
29 

36 
38 
20 
46 
24 
49 
84 


38 
4lt 
30 
54 
31 
36 
30 
43 
33 
42 
34 

40 
47 
:{4 
43 
32 
49 
'A8 
50 
36 

49 
22 
5-J 
35 
54 
28 
49 
22 

87 
50 
37 
48 
25 
49 
29 
32 
25 

50 

26 


45   43 


33 
51 
22 
48 
25 

41 
50 
32 
48 
31 

38 
41 
34 
46 
29 
48 
33 

38 
46 
34 
46 
25 
46 
29 


33 
33 
14 
43 
33 
44 
28 
80 
28 
43 
25 

43 
63 
39 
49 
40 
54 
40 
51 
32 

51 
30 
52 
36 
54 
26 
53 
26 

37 
48 
36 
42 
28 
45 
26 
47 
25 

45 
25 
46 
32 
47 
29 
46 
26 

38 
43 
34 
40 
28 

38 
60 
30 
40 
82 
39 
34 

34 
4*t 
83 
40 
28 
38 
20 


8 


28 
33 
19 
33 
•i5 
84 
22 
35 
18 
35 
23 

40 
47 
34 
53 
34 
49 

ao 

52 
32 

51 
25 
50 
35 
46 
26 
42 


34 
40 
30 
39 
24 
39 
25 
39 
27 

40 
28 
37 
27 
45 
29 
42 
29 

34 
39 
30 
40 
20 

32 
35 
22 
36 
27 
38 
31 

80 
35 
21 
38 
23 
38 
20 


9 


32 
32 
28 
.39 
32 
39 
25 
H6 
29 
35 
27 

46 
49 
43 

51 
34 
51 
41 
50 
42 

I  53 

;  50 

44 

'  50 
41 
50 


26  ^  41 


'  46 
38 
47 
34 
47 
30 
48 

1  35 

'48 
32 
46 
35 
48 
30 
46 
40 

36 
39 
33 
44 
33 

34 
35 
20 
42 
82 
45 
31 

34 
38 
31 
42 
80 
35 
29 


10 


32 
32 
26 
37 
33 
32 
29 
37 
33 
33 
29 

44 

50 
42 
50 
42 
54 
42 
51 
36 

52 
27 
49 
35 
49 
31 
50 
41 

41 
44 

36 
47 
34 
46 
15 
48 
80 

48 
35 
45 
37 
50 
41 
47 
36 

35 
38 
22 
40 
80 

36 
18 

80 
41 
33 
41 
31 

34 
38 
32 
39 
29 
36 
30 


11 


80 
32 
21 
41 
31 
33 
25 
34 
26 
31 
27 

40 
46 
38 
52 
38 
45 
36 
46 
30 

47 
26 
47 
39 
50 
32 
46 
29 

36 
41 
34 
40 
26 
40 
27 
45 
26 

45 
28 
47 
33 
45 
33 
43 
25 

33 
39 
27 
45 
30 

33 
37 

28 
38 
28 
38 
28 

84 

40 
28 
46 
26 
35 
29 


IS 


32 

41 

22 

44 

27 

30 

20  '  21 

43   50 


30 
40 
27 

39 

48 
34 
46 
30 
48 
34 
50 
32 

61 
20 
49 
31 
50 
22 
49 
21 

36 
44 

30 
42 
23 
44 
25 
49 
22 

47 
25 
45 
26 
43 
27 
48 
38 

36 
43 
29 
50 
28 

84 
33 
28 
41 
29 
43 
32 

88 
39 
30 
48 
26 
44 
82 


13 


35 
42 
18 
50 
27 
35 


32 
46 
85 

44 

53 
40 
48 
88 
55 
40 
49 
30 

51 
35 
55 
41 
58 
34 
54 
27 

40 
48 
31 
48 

30 
49 
33 
52 
31 

49 
28 
49 
H 
46 
28 
51 
33 

37 

48 
26 
48 
28 

35 
39 
24 
43 
26 
44 
31 

43 

50 
86 
61 
30 
49 
35 


14 


26 
25 
2 
40 
24 
44 
22 
41 
20 
35 
12 

41 
46 
38 
54 

38 
48 
35 
57 
29 

50 
81 
48 
38 
49 
30 
48 
15 

37 
44 

24 
48 
26 
41 
28 
46 
25 

45 
26 
46 
28 
53 
36 
44 
30 

38 
45 
30 
31 
10 

34 
48 
25 
48 
20 
45 
23 

28 
49 
82 
40 
17 
80 
U 


New  York  Weather  Bureau. 


307 


Maxima  and  Minima  for  the  Stations. —  {Continued), 
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19.2 

22.4 
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23.0 
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Daily  Mkan  for  the  Rfgions,  and  Daily 


STATION. 


St.  Law.  Val.  (Con.) 
Masseoa 


North  Hammond.. 

Ojsdeusbarg    

Potsdam 


Great  Lake* 
Dunkirk 


We«tfleld 
Buffalo  .. 
Piitoford 


Rocheater  — 

Appleton 

Fort  Niagara . 
BaldwiasTille. 


Oswego 

Palermo 

Lyons  

Erie,  Pennsylvania. 

Central  Lakes 
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15 
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26 
4 
10 


19 


25 
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32 
15 
22 
17 

24 
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14 
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36 
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31 
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49 
28 
44 
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35 
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36 
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21 
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42 
33 
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33 
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33 
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32 
38 
31 
42 
35 
42 
37 

37 
41 

33 
41 
32 
43 
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32 
48 
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35 
22 
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35 
43 
34 
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32 
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34 
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36 
41 
34 
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33 

42 
34 
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38 
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40 
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40 
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42 
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I 
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43 
32 
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34 
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45 
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35 
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35 
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35 
45 
37 
39 
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40 
34 
45 
31 
43 
34 
42 
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38 
33 
40 
33 
40 
35 


38       35 


46 
32 
50 
33 
41 
32 

45 


67 
36 
57 
40 
55 
33 

55 
36 
53 
32 
56 
36 
51 
33 

48 
34 
49 
37 
52 
35 
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42 

43 
52 
84 
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34 
51 
34 
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49 
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56 
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37 
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19 
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23 


I  Max.  and  Min.  by  the  Draper  Thermograph.      |j  Received  too  late  to  b« 


Kbw  Yoek  Weather  Bureau. 
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Maxima  and  Minima  for  the  Stations  —  {Concluded), 
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25 
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23 
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27 
17 
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19 
7 
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6 

26 

8 
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22 

20 
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30 
12 
26 
14 
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18 


28 
21 
23 
14 
18 
12 

20 
13 
25 
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24 
16 
19 
8 
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4 
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0 
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0 

28 

22 
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27 
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24 
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22 
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18 
10 
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11 
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11 
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24 
11 
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0 

19 
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14 

3 
20 
10 
27 
14 
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23 
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25 

9 
22 

9 

12 
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8 
17 

8 
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8 

21 

8 

20 

10 

20 

1 
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—I 

n 

—7 
15 
10 
24 
15 

8 

12 

0 

14 
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11 
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35 
20 
28 
19 
27 
14 

25 
16 
28 
17 
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34 
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14 
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15 
33 
24 
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31 

10 
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33 

13 

19 

25 

32 

8 

18 

14 

21 
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9 

23 
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4 
28 
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4 
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8 
39 
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16 
32 
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36 
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26 
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44 

35 
41 
33 
44 

37 
42 
37 

30 
42 
36 
45 
85 
43 
34 


35 


43 
85 
40 
26 
41 
28 

38 
24 
41 
28 
32 
27 
40 
20 

3fi 
20 
39 
20 
41 
25 
42 
85 

85 
44 
26 
43 
25 
43 
27 

32~ 


oMd  in  oompatlng  meaad.  (1)  Volantary  obsorrer.  (2)  XJ.  S.  Weather  fiareaa. 
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Eighth  Annual  Bepobt  op  the 


Daily  and  Monthly  Pbeoipi 


STATION. 
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■     •    M    » 

«    w    «    « 

•  •  •  • 

•  •  •  » 
■  «  »  ■ 

■  »  •  • 

«     M    •    ■ 

•  ■  •  • 

■   •   •   • 

•  ■    •   ■ 

•  »  «  • 

•  «  •  • 

•  «  •  ■ 

»  •  »  - 

■  «  •  • 

■  •  •  > 
.... 
•  •  •  ■ 

>    ■   •   • 

«     M    •    • 

■     V     » 
«    ■    ■    • 

«  •  •  • 

1.00 

■  •   ■  • 
»  «  •  ■ 

■  «  •  • 

•  •  •  • 

•  •  •  • 

•  ■  •  • 

•  BBS 

•  •  a  • 

•  •   •  « 

•  •     »     M 

•  «  a  « 

a  a  •   • 
•  a  a  B 
a  a  a  < 
a  a  a  • 

■     •    B    • 

B  a  a  « 
a  a  a  B 
-  a  a  • 

a  a  a  a 

Middletown 

Port  Jervis 

Warwick 

Cooperstown 

•   •   •   « 

m    m   m   • 
«    •    V    « 

*  •  •  • 

'.'02 

•  •  *  » 

•     *    •    « 

■    •   •   • 
•  «   •  • 

.... 


"!io 

•  «  «  « 

.42 
.20 
.15 

•    *    •    • 

"28 

.53 

•  •  •  • 

•  «  «  • 

.65 

•  •  ■  > 

.08 
.05 

•  *  «  • 

«    •    «   « 

a  a  a  • 
a  a  a  B 
■  a  a  ■ 
a  B  a  ■ 

•  *  mm 
Baa* 

New  Lisbon 

Oneonta  

Perry  City 

Newark  Valley 

«    »   ■   ■ 
■  •  a  ■ 

T. 

■  •   •    ■ 

■  •  •    • 

«  ■  ■  ■ 

T. 

m  m  9  • 
«  •  •  • 

■    »    •   ■ 
•     •    ■     • 

■    ■   •   • 

•  •  ■  • 

•  ■  •  ■ 

.01 

.42 

.65 

40 

.P7 

.14 

.09 

40 

«  •  •  • 

.08 

•  •  «  « 

.05 

•  •  •  ■ 

.03 

*  *  ■  ■ 

«  •  a  « 
B  a  •  ■ 
»  a  a  ■ 
«  •  «  • 

•  a  a  • 

•  •  a  ■ 
B  a  a  ■ 
a  a  a  • 

•  a  a  • 
«  a  a  » 
a  a  a  a 

•  a  a  • 

Straits  Corners 

Waverly 

Dryden 

Mohonk  Lake 

•  ■  ■  ■ 

•  B     •     • 
«     M    •     • 
«     «     »     • 

«  «  •  • 
•  «    »   ■ 

•    •    *    V 

»  ■  •  • 

■    w   ■    ■ 

T. 
T. 

•  *  •  « 

•  «  •  « 

•  •   •  • 
m  m  m  • 
■  *  •  « 

•  *  •  ■ 

■  •  « • 
«  «  •  ■ 

.37 
.42 

* 

.87 
.20 

■  •  *  ■ 

t.90 

«  «  «  ■ 

•  •  •  • 

•  •  •  • 

•  •  •  • 

.06 
.04 

«  «  •  • 

•  a  •  • 
a  a  *  V 

•  ■  a  • 

•  a  •  • 

•  •  a  ■ 
a  a  a  • 
■  •  a  • 

•  m  m  • 

•  m  »  m 
m  m  m  m 

•  a  •  ■ 

For  them  Plateau. . 

WestChaxy 

Elizabeth  town 

0.05 

•  •  •  • 

0.06 

•  *  ■  ■ 

0.03 

•  •  •  • 

0.02 

•    «   •  • 

0.01 

«  •  ■  • 

0.03 

0.03 

*  •  •  « 

0.54 

0.47 

•    •    M    • 
1    . 

0.02 

• 
«  •  •  ■ 

T. 

0.00 

•  a  a  • 

T. 

•  a  a  • 

0.00 

Saranac  Lake 

Glovers  ville 

North  Lake 

T.' 
T. 

•  «  •  ■ 

•  «  «  * 

"26 

■ 

•  •  «  • 

k  •  •  • 

.20 

T.' 

.15 

t!' 

"14 

.02 

■  «  •  - 

•  •  «  ■ 

T. 

a  •  M  • 

.74 

.20 

1.10 

«     ■    •    ■ 

.27 
.78 
.20 

•  •  •  » 

T. 
T. 
.10 

•  •  •  • 

T.' 

1 

«  *  *  • 

m  9  m 

•  a  •  • 
«  a  a  • 

•  a  a  ■ 

tV 

■  a  a  - 
•  a  a  • 

•  a  a  « 

•  •  a  B 

•  a  a  B 
Baa* 

Low  ville 

.32 

■  •  ■  ■ 
•  ■  ■  » 

•  s  a  • 

■  •  ■  ■ 

■  •  ■  * 

.07 

•  •  •  • 

•  «  •  • 

.0.<) 

•  •  «  * 

.85 
1     .32 

.60 

.38 
.60 

•  •  «  • 

•  •  •  • 

•  «  • 

.03 

•  •  •  • 

•  ■  •  • 

«  a  a 
m  m  m  t 

a*  • 
B  a  B 
a  B  a  • 

Number  Four 

Kings  Station 

.16    .... 

:::":  ;i2 

Baa* 
a  a  a  a 

New  York  Weather  Bureau. 
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15 

16 

17 

18 

19 

20 

21 

0.10 
.20 
.12 

.10 
.12 

22 

23 

24 

25 

26 

27 

28 

29 

T. 
T. 

30 

T. 
T. 

31 

T. 
T. 

• 

1 

T. 

T. 
T. 
T. 

T.* 

T. 

■  •  •  • 
•  *  •  • 

0.04 
.06 
T. 

0.03 
.01 
T. 

0.03 
.01 
.03 

•  •  •  • 

T. 

0.21 
.30 
-25 
.22 
.20 

0.12 
.07 
.08 
.05 
.10 

0.02 
T. 

•  •  •  > 

0  02 
.02 
T. 

T. 

.01 

T. 

0.00 

w    •   •    ■ 

T. 

•   •  w  • 

1.88 

|1.84 
1  23 

.04.  *T.* 

1  38 

*  «  •  • 



.05 

T. 

•  ■  •  • 

»  •  •  • 

T. 

•  •  •  • 

•  •  •  ■ 

1.40 



•  a  «  • 

•  •  •  « 

.Ot      .02 
.06      .20 

1 

T. 
.10 

07 
.15 

.17 
.24 

.11 

.02 
T. 

.01 

T. 

•  •  «  * 
■  •  •  • 

•  »  •  » 

T. 
T. 

a    •  •    « 

•  *  «  • 

•  •  •  « 

1.61 
1.62 

.... 

•  •  ■  ■ 

•  •  #  • 

'12 

"ii 

'.'64 

«  •  •  ■ 

.30 

'."32 

'I22 

"."06 

"12 

T. 

•  •  •  * 

•  •  •  > 

«... 

tV 

•   ■  •  • 

•  •  •  • 

•  •  •  • 

2 '.07 

T. 

T. 

•  •  •  • 

T. 

.20 

.11 

.10 
T. 

T. 

■  ■  «  • 

T. 
.03 

40 

*.*i6 
.02 

.40 
.05 
.55 
.11 

.20 

•  •  •  • 

T. 
.22 

.10 
T. 

.10 
T." 

T. 

•  •  •  • 

w    •    •    * 

•  •  *  • 

•  •  •  • 

■   •  •  - 

T.' 
T. 

T. 

«  •  •  ■ 

T. 

■  •  •  • 

■  •  •  • 

•  ■  •  ■ 

•  •  •  • 

2  68 
0.61 
0.68 
1.26 

•    B  •   • 

•  •  •  • 

•  »  •  ■ 

•  •  •  ^ 

•  •  «  « 

•  «  «  ■ 

T. 
T. 

.22 

T. 
T. 

•  «  •  • 
■  «  •  - 

T. 
T. 
.02 

»  •  •  • 

-05 
T. 
.02 

■    •Ma 

.02 
.60 
.20 

T. 
.80 

•  •  •  • 

•  •  •  * 

•  •  *  • 

'.'26 

•  •  • 

•  •  •  « 

■   *  ■  « 

T. 

•  •  •  • 

•  •  •  • 

•  •  •  « 

•  •  •  ■ 

•  •  •  • 

•  •  •  • 

•  «  •  • 

•  •  •  t 

■  •  •  • 
«   ■  •  • 

•  •  •  ■ 

•  •  •  • 

•  •  •  • 

a     •    «    ■ 
W    •    •    « 

0.79 
1.60 
1.36 

■  •  •  ■ 

•  •  *  ■ 

*t' 

•  •  •  • 

•  «  •  • 

•  »  •  • 

T. 

1 

1 

•  «  •  ■ 

■     a    ■    ■ 

•  ■    •    * 

•  ■     •    • 

T. 

.05 

.05 
.03 

•  •  •  • 

.05 
.12 
.20 

.30 
.20 
.10 

.11 
.30 
.13 

.35 
.40 
.15 

•  •  •  « 

.10 

T. 

.10 

1  08 

m  »  m  • 

I' 
T. 

«  •  «  ■ 

T. 
T. 

.05 

I' 
T. 

T. 

•      ■      M      ■ 

T. 

T. 

•  •  •  • 

•  •  •  • 

"07 
.... 

•  •  •  • 

.04 

T. 

•  •  «  * 

•  •  •  • 

■  •  •  • 



•  •  •  ■ 

■    •    •   • 
•    •    •    • 

1  42 

0.88 
0  86 

•  «  «  • 

T. 
T. 
T. 

•  •  •  « 

■  •  •  ■ 
«   ■  •  « 

•  *  «  • 

•    •    •    • 
■    •    •    - 

0.90 

1.14 
1.66 

o.oo 

0  03 

■  •  •  • 

0.00 

.... 

«  *  ■  « 
•  •  ■  ■ 

•  ■  «  ■ 

0.03 
.05 
.01 

«  ■  «  - 

0,02 
T. 
.01 

•  •  ■  • 

0.02 

T. 
T. 

.22 

•  •  •  ■ 

•  •  •  • 

0  04 
.08 
.02 
T. 
.15 

•  •    B    • 

.18 

«  «  «  • 

0  11 
.08 
.04 
.05 
.09 

■  ■  ■  » 

■  •  •  « 

0.27 
.40 
.21 
.40 
.39 

"li 

•    •    M    • 

0.04 

T. 

V     •    •    • 

T. 

0.00 

0.00 

•  •  •  • 

0.00 

•     B     ■     • 

0.00 

•    •    •    > 

0.00 

•  •  •  « 

I  33 

1  ?0 

T. 

'!07 

■  ■  •  ■ 

T. 
T. 

0  77 

.10      .05 
.08      -13 

1  72 

2  32 

*  •  •  • 

— 

...t 

•  *  •  • 

•  •  •  • 

w    •    •    ■ 

•  •  *  • 

«  ■  •  « 
•  •  •  • 

■  •  •  « 

1.37 

•  «  •  • 
■  •  *  • 

•  WW* 

".1*2 
.37 

«  «  •  • 
■  «  ■   « 

■  •  *  • 
.  .  -  - 

*  •  •  • 

«  •  •  • 

.08 

•  •  •  • 
«  •  •  • 

•  s  •  » 

•  •  «  • 
■    «    w    • 

■  «  •  « 

•  •  •  • 

■     B     •     • 

•  •    •     • 

■  •  •  • 
«  •  •  • 
... 

.32 
.14 

•  •  ■  • 

*  •    w    ■ 

.18 
.20 
.30 

m  m  m  m 

•  •  •  • 

•  «  •  • 

•  w  •  • 

.... 

•  •  •  • 

•  •  •  ■ 

•  •  •  • 

•  •  •  ■ 

•  •  •  « 

•  ■  •  ■ 

m   m  m  m 

•  «    •   « 

•  •  •  • 

•  B  •  • 

«   •  •  • 

•  •  w   ■ 

•  •  *  « 

■  •  •  • 

•  M    •     ■ 

•  •  •  • 

•  •  •  • 

•  *  •  • 

•  •  •  • 

V.'h 
1  M 

•    ■    w    « 

«    *  ■  « 

•  •  •  « 

•  •  *  • 

1.21 

.03 

.... 

•     ■    •    • 
V    •    •    • 

.02 

T. 

.32 
.0> 
.10 

.26 

0  95 

I 
■••■'      *••• 

06 

.-  ;   T. 

0.96 

.45 
.30 

.04 

1  40 

w    •    •   ■ 

•  •  •   • 

1.23 

f.' 

.03    

•  •  *  ■ 

.15 
T. 

.15 
.15 

.30 

.15 

1  43 

T. 

"'05 

•  •  •  ■ 

1.01 

m  m  »  m 

.... 

«  «  •  ■ 

K    •    •    * 

--•" 

* 

ti.oo 

•  •  •  • 
■  •  ■  ■ 

«  •  •  • 
■  •  *  • 

•  •  •    • 

•  •  •  ■ 

.... 

«  •  •  ■ 

•  •  •  • 

«  •  •  • 

i!o6 

0.00 

•  w  •  • 

0  00 

0.00 

•    *    B    « 

0.10 

•  m  m  m 

0.05 

•  •  •  • 

0.08 

•  •  •  • 

T. 

«  •  •  • 

T. 

■  •  ■  ■ 

0.15 

0.01 

«  •  •  • 

0.06 

■  ■  •  • 

0  04 

•  ■  •  • 

0.00 

0.00 

•  •  •  • 

-  •  •  ■ 

T. 

0  00 

•    •   •   • 

1  84 

-  •  «  • 

•  •  •  • 

•  «  «  « 

•  •  • 

«   «   ■  • 
«  *  •  ■ 

•   ■   •   « 

.07 
.03 
.40 

V    •   *    ■ 

T 

.12 

.06 
T. 
.20 

■  •  ■  • 

T. 
.03 

•  •  •  • 

03 
T. 

•  •  ■  • 

T. 
.81 

•  *  •  • 

.01 

V    •    •    • 

«  •  •  • 

.04 
T. 
.30 

■  •  «  • 

.08 
.03 

•  •  •  ■ 
«   ■  ■  ■ 

a    ■    •   • 

•  »  ■  « 

•  ■  •  ■ 

T. 

T. 

•  «  •  • 

■  •  •  • 
•  •  « 

•    •    •    V 

1.44 
1  67 
2.70 

!"; 

12 

*       t.5P 

"!ii 

•  •  •  « 

•  •  •  ■ 

•  ■  •  • 

•  •  •  • 

•  •  •  ■ 

•  *  •  • 

.20 
.15 
.25 

".07 

•  •  ■  • 

.03 

•  •  •  • 

.04 
.09 

•  *  •  « 

1.46 

•  •  • 

•  •  •  • 

•  ■  ■   ■ 



■  •  •  ■ 

a  •  • 
•  «  «  • 

1 

2  60 
1.17 

312 


Eighth  Annual  Bbport  of  thd 


Daily  and  Monthly  Pbbcipi 


STATIONS. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

19 

13 

14 

Atlantic  Coast 

Brooklyn 

Manhattan  Beach  . 
New  York  City.... 
WUlet'a  Point 

0.00 

•  •  «  • 

0.00 

« ■  •  • 

0.00 

-  •  •  • 

•   •   •  • 

0.00 

«  »  •  • 

M    «    «    « 

0.00 

a    •    a    • 

•  •  • 

0.00 

■  »  •  ■ 

0.00 

«  •  *  • 

«    •   •   a 

0.06 
T. 

•    *    a   • 

T. 
.36 

0.39 
.80 
.20 
.32 

0.02 

•  ■  •  ■ 

.02 

'lio 

0.06 
.03 
.04 
.02 

T. 

1  •  •  •  • 

1  >  •  • . 

.01 

0.00 

a   «  «  • 
•  •  •  » 

0.00 

a  •   «  « 
•  •  *  • 

Brentwood 

Setuuket 

Bedfoid 

Primrose 

•  •  • 

•  •  •  ■ 
»  *  •  « 
«  •  «  ■ 

1  '.'.'.'. 

1 

•   ■  «  ■ 

B    •    B    * 

m  m  m  m 

■  »   •   • 

■  ■  •   ■ 

•  ■  •  • 

•  ■  •  « 

•  a  ■    • 

a  •   a   « 

*  «  w  ■ 

*  a    w   a 

•  a    a   • 
a   •  •   a 
a    •   •   ■ 

•  a          a 

•  *  «   ■ 
■    •    •    * 

•  •   •  • 

•  •  •  > 

.01 

■    a   a    • 

.80 
.40 
.40 
.37 

■    a    •    ■ 
a    w    a   ■ 

.20 
.17 

•  •  •  ■ 

1  .... 

•  *    M    • 

•  «    *     « 

a   M   ■   a 

•  #    «   a 
k   •  w  ■ 

•  •   •  ■ 

A   •   •   • 

«    •   ■  * 
a  •  w  • 
•   •  *  • 

Hudson  ValUy  .... 

Albany 

Lebanon  Springs.. 
}  1  on  e V  meaci  Brook . 
Poagbkeepaie 

T. 

•  «  «  • 

T. 

«  •  •  • 
■  •  •  ■ 

0.00 

■ « •  ■ 

•  w  a  « 

•  •  •  « 

•  ■  •  * 

0  00 

•  •  •  > 

•  •  •  « 
«  «  ■  • 

T. 

■  •  •  ■ 
•  *  •  • 

«     B      ■     ■ 

T. 

T. 

a  •   ■  • 

•  a    a   a 

T. 

•  *  «  ■ 

0.00 

«  *  •  • 
a   s   a   • 
a    a    ■   * 

0.01 

a  •  «  • 
■   •  a   * 
•  «  ■  • 

O.IO 
07 

■  •  ■  • 

.20 
.68 

0  46 

.16 
.50 
.70 
.30 

T. 
T. 
.02 

•  ■  •  ■ 

0.02 

•  «  •  • 

•  *  •  • 

.07 

•  ••  a 

0.00 

a  M  •  a 
*  *  •  • 

0  00 

•  •  •  ■ 

a    •   a   a 

•  «  ■  • 

0.00 

a  •  •  • 
•  •  ■  « 

Wappinger'a  Falls 
Catskill 

■  >  •  • 

T. 

*  •  •  • 

•  •  •  • 

•  •  •  • 

T. 

•  *  ■  • 

m  m  m  m 

■  «    «   a 

T. 

a   •  •  a 
a   a   a   a 

•  •   •   • 

a    •  «   • 
a    w   *   • 

•  •  *    • 

•  •   •  • 

*  *  •  • 

«   a  *    • 
a    •   •    ■ 

•  a    a    • 

.06 

^    .70 

.53 

•  «  a   ■ 

•  •  • 

•  -  •   • 

.02 
T. 
.03 

•  •  •  • 
m  m  m  m 

•  •  w  ■ 

a   w   a   ■ 
a    •   a    « 

•  «  a  a 

•  ••  a 

a  •  •  a 

West  Point 

B03  da  Comers 

•   •   ■  * 
a  a  •  • 

Carmel 

Southeast  Res'y'r. . 

Eaele  Mills 

Easton 

«  «  •  • 

■       M      •      * 

•     •     •      • 

•  »  ■  • 

■     a    a    « 

«    •    •    ■ 
«    «  •    ■ 

•  «  «  a 

•  a   w   • 

>   »  *  a 

•  M  •  a 

•  «  w  « 

•  w  •  ■ 

•    •    a    • 

.10 

a    a   «    . 

• 

■    •as 

•  a    •    • 

•  •    •   > 

.62 

a   •   •   • 

1.02 

a  a  a   • 

•  •  •   • 

•  ■  •  • 

11 

«   •  a   • 
•   •   •  • 

•  •  •   • 

•  •   *  • 
■   •  »  ■ 
m  m  m  m 

•  »  B  « 

•  •  •  a 

•  «  •  • 

a   ■  •  « 

Mohawk  Valley  ... 

St.  Johnsville 

IIBome  

0.01 
.01 

•  •  •  • 

0.00 

0.00 

0.00 

"64 

0.01 
.01 
.03 

0.01 
.01 

0  00 

a    a    a   a 

0  00 

i!2i 

0.57 
.57 
.44 

0.13 
.13 

a  »  •  a 

0.02 
.02 

0.00 
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t  Record  for  the  month  incomplete.     ||  Received  too  late  to  be  included  in  the  averages. 
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F»ARX  IV. 

METEOROLOGICAL  REPORT  FOR  THE  YEAR 

1896. 


Meteorological  Summary  for  the  Year  1896. 


The  average  atmospheric  pressure  (reduced)  for  the  State  of 
New  York  during  1896  was  30.05  inches;  the  highest  monthly 
mean  pressure,  30.18  inches,  occurring  in  January  and  December, 
and  the  lowest,  29.90  inches,  in  February.  The  highest  barom- 
eter was  30.96  inches  at  Albany  on  December  27th,  and  the  lowest 
was  28.70  inches  at  New  York  city  on  February  6th,  giving  a 
range  of  2.26  inches  within  the  State.  The  highest  local  nuonthly 
mean  pressure  was  30.22  inches  at  Albany  in  January,  the  lowest 
being  29.87  inches  at  Oswego  in  February.  The  greatest  local 
annual  range  was  2.23  inches  at  New  York  city,  and  the  least  was 
1.45  inches  at  Buffalo.  The  mean  annual  range  for  all  stationg 
was  1.93  inches.  The  greatest  departures  of  mean  pressure  over 
the  State  from  the  normal  were  +0.10  inches  in  April,  November 
and  December,  and  — 0.19  inches  in  February. 

The  mean  annual  temperature  of  the  State  was  46.1  degrees, 
as  derived  from  the  records  of  70  stations;  the  mean  temperature 
for  July,  the  warmest  month,  being  70.4  degrees,  and  of  January, 
the  coldest  month,  20.2  degrees.  The  highest  local  annual  mean 
was  52.4  degrees  at  Brooklyn,  and  the  lowest,  40.5  degrees,  at 
Saranac  Lake.  The  highest  local  monthly  mean  was  75.5  degrees 
at  Brooklyn  in  July,  and  the  lowest  was  11.2  degrees  at  Potsdam 
in  January.  The  maximum  temperature  reported  during  the 
year  was  98  degrees  at  Bloomville,  Delaware  county,  on  August 
0th  and  8th,  and  the  minimum,  43  degrees  below  zero  at  Canton 
on  February  17th;  giving  an  annual  range  of  141  degrees  within 
the  State.  The  average  daily  range  for  the  year  was  19  degrees; 
the  greatest  local  value  being  25  degrees  at  Oxford,  and  the  least 
12  degrees  at  Arkwright.  The  mean  annual  temperature  of  the 
State,  as  derived  from  the  records  of  26  stations  possessing  rec- 
ords for  previous  years  was  0.7  degrees  above  the  normal.  The 
values  were  generally  in  excess  in  the  southern  and  central  sec- 
tions and  below  the  normal  in  northern  New  York. 

fit 
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The  average  total  precipitation  over  the  State  for  the  year  was 
39.13  inches,  as  derived  from  the  records  of  112  stations.  The 
maximnm  local  precipitation  was  5L87  inches  at  Bedford,  West- 
chester county,  while  the  minimum  was  24.98  inches  at  Port 
Niagara.  The  greatest  monthly  average  for  the  State  was  5.52 
inches  in  February,  the  least,  1.22  inches  in  April.  The  greatest 
local  monthly  precipitation  was  12.02  inches  at  West  Point  in 
March,  and  the  least  was  0.38  inches  at  Madison  Barracks  in 
April.  The  total  amount  and  distribution  of  rainfall  over  the 
State  are  shown  in  detail  by  the  fourth  chart  of  this  report,  and 
the  average  daily  amounts  by  the  sixth  chart.  The  average  pre- 
cipitation for  1896  at  27  stations  possessing  records  for  previous 
years  was  0.67  inches  below  the  normal  amount.  Deficiencies 
occurred  at  14  stations,  being  greatest  on  the  Atlantic  Coast. 
The  average  total  snowfall  at  49  well  distributed  stations  was 
78.2  inches.  The  snowfall  exceeded  100  inches  at  5  stations  on 
the  highlands  near  the  Great  Lakes,  and  at  Rochester  and  Can- 
ton; the  maximum  amount  being  184.9  inches  at  Number  Four, 
Lewis  county.  The  least  snowfall  reported  was  22.9  inches  at 
Fort  Niagara. 

The  average  number  of  days  on  which  the  precipitation 
amounted  to  0.01  inches  or  more  was  124;  the  greatest  storm 
frequency  obtaining  on  the  Northern  Plateau,  and  the  least  along 
the  eastern  border  of  the  State,  in  the  coast  region  and  the  St. 
Lawrence  valley.  The  average  number  of  clear  days,  for  the 
State,  was  117;  of  partly  cloudy  days,  121;  of  cloudy  days,  128; 
giving  an  average  cloudiness  of  53  per  cent.  The  distribution  of 
cloudiness  is  shown  by  the  fifth  chart  of  this  report. 

General  Features  of  the  Weather, — The  averages  of  temperature, 
precipitation  and  cloudiness  for  the  year  1896  were  very  neai'ly 
normal;  but  nevertheless,  the  current  conditions  were  remarkable 
for  extreme  ranges  and  large  fluctuations,  especially  during  the 
colder  months  of  the  year.  The  lowest  average  daily  tempera- 
ture over  the  State  yet  recorded  by  this  Bureau,  8  degrees  below 
zero,  occurred  on  February  17th,  on  which  date  also  a  minimum 
temperature  of  43  degrees  below  zero  was  reported  from  Canton, 
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this  being,  with  one  exception,  the  lowest  value  ever  recorded 
in  this  State.  A  cold  wave  of  notable  eeverity  also  occurred  on 
January  6th.  JPeriods  of  abnormal  warmth  obtained  during 
April  and  May,  the  maxima  for  the  former  month  being  among 
the  highest  recorded  for  April.  The  hot  wave  of  the  first  half  of 
August  will  be  long  remembered,  both  for  continuously  high 
temi)eratures  and  the  great  humidity  which  prevailed. 

Large  fluctuations  of  pressure  occurred,  corresponding  to  those 
of  temperature.  On  February  6th  the  remarkably  low  pressure, 
28.70  inches,  was  recorded  at  New  York  city;  and  on  December 
27th  the  highest  value  yet  recorded  by  this  Bureau  was  registered. 

The  temperature  was  generally  above  the  normal  from  January 
16th  to  February  16  th,  a  cold  period  following  until  April  10th. 
This  was  succeeded  by  unseasonably  warm  weather,  continuing 
till  May  10th.  With  the  exception  of  the  hot  wave  of  August, 
the  temperature  conditions  of  the  summer  were  equable  and 
pleasant.  September,  October  and  December  were  cooler  than 
usual,  while  November  ranks  as  an  exceptionally  warm  month. 

The  weather  of  January  was  generally  bright  and  pleasant, 
with  a  light  precipitation  and  little  sleighing.  February  and 
March  were  rough  and  windy  months,  with  a  large  excess  of  rain 
and  snow.  Heavy  freshete  on  several  occasions  caused  consider- 
able damage  along  the  southern  river  systems;  and  a  severe  bliz- 
zard about  March  11th,  blockaded  traffic  for  several  days  in  the 
southern  and  western  sections.  Robins  and  blue  birds  commonly 
appeared  about  the  26th  to  30th  of  the  month. 

April,  May  and  June  gave  a  light  average  rainfall,  and  a  large 
percentage  of  bright  wetuther.  Navigation  opened  on  the  St. 
Lawrence  river  on  April  16th,  on  Lake  Champlain  on  the  20th, 
and  on  Chautauqua  lake  on  the  15th.  Snow  disappeared  from 
the  clearings  early  in  the  month,  and  the  farming  season  began 
about  the  12th,  and  progressed  rapidly,  plowing  and  seeding 
being  general  by  the  20th.  The  warm  weather  brought  vegeta- 
tion rapidly  forward,  and  by  May  10th  fruit  trees  were  in  full 
bloom.  The  drouth,  beginning  in  April  and  continuing  until  the 
latter  part  of  May,  injured  grains  and  had  a  disastrous  effect 
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lipon  the  hay  crop.    Thunderstorms  were  severe  and  frequent 
during  May,  causing  a  considerable  loi^  of  property. 

The  summer  rainfall  occurred  largely  in  the  form  of  local 
showers,  alternating  with  bright  weather;  the  conditions  thus 
being  favorable  for  growth,  but  less  so  for  harvesting.  Early 
haying  began  before  June  20th.  By  the  first  week  of  July  oats 
were  heading  and  barley  and  spring  wheat  were  ripening.  Win- 
ter wheat  and  some  rye  were  harvested  early  in  the  month. 
Barley  cutting  began  about  the  18th,  and  the  oats  harvest  on  the 
30th  in  a  few  cases.  Severe  local  storms  occurred  on  July  3d 
and  27th,  and  flooding  rains  fell  in  portions  of  the  Lake  Kegiom 
on  the  20th. 

The  hot,  muggy  weather  of  the  first  half  of  August  brought 
corn  and  other  crops  rapidly  forward,  but  also  developed  rust  and 
rotting  among  grains  and  potatoes.  The  second  hay  harvest  was 
commenced  during  the  third  week,  and  in  many  cases  was  larger 
than  the  fii-st  crop.  Corn  cutting  began  toward  the  cloee  of  the 
month,  at  a  date  much  earlier  than  usual,  and  the  tobacco  har- 
vest was  also  well  under  way.  Heavy  thunderstorms  caused  a 
serious  loss  of  property  in  scattered  localities  on  the  10th  and 
]  8th. 

September  and  October  brought  an  increase  of  cloudiness  and 
wind  velocity,  and  a  deficiency  of  average  temperature  which 
was  very  marked  during  the  latter  month.  Killing  frosts  oc- 
curred in  the  colder  parts  of  the  State  on  September  19th  and 
more  generally  on  the  25th;  but  sheltered  localities  were  not 
visited  by  severe  frosts  until  October  9th,  when  nearly  all  crops 
had  been  secured  against  damage.  General  rains  during  the 
latter  part  of  September  started  early  fall  seeding,  but  the  rain- 
fall for  October  was  quite  deficient,  except  in  portion^  of  the 
southern  counties.  The  harvesting  of  com,  potatoes,  beans  and 
tobacco  was  completed  under  very  favorable  conditions  in  Sefp- 
tember.  Grapes,  also,  were  generally  secured  without  damage 
from  frost.  The  first  snowfall  of  the  season  was  commonly  re- 
ported on  October  12th. 
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A  severe  cyclone  of  tropical  origin  passed  over  western  New 
York  on  September  30tih,  causing  widespread  damage  to  property. 
A  small  but  violent  tornado  occurred  near  Otsego  lake  on  the 
12th. 

November  was  characterized  by  large  fluctuations  of  tempera- 
ture, with  an  unusually  high  average  value,  a  deficiency  of  pre- 
cipitation and  much  cloudiness.  Although  a  drouth  prevailed 
in  portions  of  the  southern  section,  the  month  was  generally 
favorable  for  farming  interests,  the  mild  weather  permitting 
plowing  to  be  carried  on  until  the  28th. 

The  weather  of  December  was  generally  pleasant,  the  precipi- 
tati(Mi  for  the  month  being  very  light,  and  the  cloudiness  less 
than  the  usual  average.  The  temperature  of  the  month  was 
slightly  deficient,  two  cold  periods  during  the  first  and  third 
wee£s  alternating  with  unseasonably  warm  weather.  Rivers  and 
lakes  were  generally  closed  to  navigation  by  ice  about  the  24th. 
The  ground  was  bare  of  snow  during  the  greater  part  of  the 
month. 
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AfiffnllGft     ........ 

Bolivar 

Jnly 

Friendship 

B.uaipbrey 

Arkwright 

Jamestowi) ....... 

Allegany 

Cattaiangns.. 

Chautauqua.. 
II 

Chemung  

Livingston... 

.  ■  ■ 

Niagara 

1550 
1050 

46.1 

July 
July 
July 
July 

46.0 
46.1 

1260 
1328 

1 

........ 

47.2 

40.7 

.47.1 

Elmlra 

863 
585 
525 

July 
July 
July 

July 

A  von 

Mt.  Morris 

* 

Locknort 

Wedgewood 

Addison  ...... 

Scbnyler 

Steuben 

Steuben 

Wyoming .... 

1350 
1000 

1480 
1707 

46.8 
47.5 

45.7 
44.7 

July 

July 

July 
July 
July 

South  Canisteo... 

Arcade ..... 

Varysburg 

ISiuttrti  JPlateau.. 

46.0 
46.0 
45.2 
45.5 

July 

Binghnmton 

Ozlord    

Broome 

Chenango 

Cortland 

Delaware 

K 

.... 

Madison 

Orange 

Orange 

Otsego 

It 

It 

Scbnyler 

Tioga 

Ulster 

870 

550 

ll«0 

July 

July 

Cortland 

July 

July 
July 
Jnly 
July 

July 
July 

July 

Bloom  ville 

1550 

1700 

1350 

660 

470 
1300 
1234 
1100 

1038 

825 

1245 

South  Eortrfflrht.. 

1 

44.0 

Brookflold 

t 

Middletown 

Port  Jervls 

48.3 
44.1 
43.1 
47.0 

45.8 
48.1 
46.2 

42.0 
40.5 
44.3 
43.0 
40.8 

50.6 
52.4 

CoopetstOTm 

Now  Lisbon...... 

OnAonta  ...^.-.-.^ 

July 

July 
July 
Aug. 

July 
July 
July 
July 
July 

Jnly 

Perry  City 

WaTerlv 

Mohonk  Lake 

NortJum  Platt€m. 

Saraoac  Lake  .... 

Franklin 

Gloversville ...... 

Fulton 

Lewis 

i. 

802 
1240 
1571 

Low  ville 

. 

Number  Four 

Atlantic  Ooiut 

80.03 

30.10 

Jan. 

29-01 

Feb. 

l.«3 

Brook  ly  n 

Kings 

"      

107 

...... 

1 

JulT 

Manhattan  Beach. 

.>•... 

1 

July 
6 

Jnly 

New  York  City... 
Willflt's  Point... 

New  York  . . . 
Qoeens 

314 

30.06 

30.21 

Nov. 

20  00 

Fob  12.28 

1 

51.1 
i  50.7 

78  0 

73.2 
73.6 
72.8 
71.5 

Brc^n  twood ....... 

Suffolk  ...... 

■  1 

Westchester  . 

75 

40 

200 

Jnly 

Setauket 

50.0 
40.3 

July 

Bediord 

■  •  •  • 

July 

New  York  Weather  Bureau. 


327 


FOR  THE  Tear  1896. 


TURK— (In  Dbokbes  Fahb.)* 

Sky. 

« 

-Precipitation  —  (Inches). 

• 

i 

B 

JC 

a 

o 

S 

«D 

1 

• 

■*» 

0 

o 

■ 

S 

d 

a 

96 
91 
90 
90 

93 
90 
87 
89 

96 
95 
96 

94 
96 
05 

92 
90 
94 

98 
95 
95 
93 

98 
95 
96 
95 

93 
89 
91 
96 

93 

•7 

92 
00 
92 
01 

85 

95 
95 
92 
•4 

95 
95 
91 
94 

• 

a 

0 
0 

a 

s 

p 

m 

9 

a 

120 
109 
112 

i 

a 
« 

19 
19 
18 

• 

1? 

u 

I 

o 

O 

1 

a 

113 
67 

§ 

O 

Si 

—  ea 
a 

a 

d 

129 
145 

00 

& 

■d 

•d 

d 

1 

a 

d 

124 
154 

fe  ® 

So 
d 

5Z5 

o 
>» 

u 

o 
H 

§ 

a 
1 

• 

p 
o 

• 

i 

a 

o 

a 

1.36 
1.11 
1.23 

1.40 
1.31 

a 
o 

April 
Aug. 
Dec- 
Dec. 
April 

Oct. 
Dec. 
April 

iieil 

Aug. 

Dec. 

April 

• 

1 

a 

• 

3 

o 

23.2 
21.5 
22.1 

Jan. 
Jan. 
Jan. 

—24 
—18 
-22 

126 
165 

37.37 
37.05 
37.28 

5.64 
5  04 
5.66 
7.75 

5.65 
7.60 

Jnly 
Sept 
July 
Jnly. 

Sept. 
Jnly 

"io'i 

86.5 

23  2 

Jan. 
Jan. 
Feb. 
Jan. 

Jan. 
Jan. 

—23 
—16 
—14 
-15 

—10 
—16 

-12 

116 
106 
101 
104 

106 
HI 
108 

23 
18 
12 
17 

18 
20 

124 

139 

36.34 
43.47 

66  0 

24  0 
23  0 

67 

135 

164 

115.0 

25.6 

24.6 
21.8 

65 

200 

183 
38 

118 
128 

135 

85 

■  •  •  • 

86 

48.80 

81.49 

"3i!62 

7.96 

5.55 

*2!35" 

July 
Jnly 
Feb" 

Jniie 
June 

Oct. 
Jnly 

2.17 
0.61 
6!46 

i!42 
0.77 

1.44 
1.46 

128  0 

53.0 

22.0 
24.8 

23.4 
21.4 

Jan. 
Jan. 

Har. 

—17 
-13 

—17 
—20 
—24 

—32 
—19 
—25 
—23 

—23 
-30 
—32 

113 
108 

109 
110 
118 

130 
114 
120 
116 

121 
125 
128 

21 
21 

24 
19 

73 
181 

154 
93 

226 
107 

77 
122 

67 

78 

185 

151 

146 
127 

112 
143 

4i.35 
35.38 

44.77 
41.65 

6.23 
5.78 

6.49 
6.39 

70.5 
49.1 

86.1 
80.0 

19.8 
21.0 

Jan. 
Jan. 
Jan. 
Jan, 

21 
26 
26 
20 

120 

127 

119 

..]']. 

38.62 

5.41 

Jnly 

1.17 

April 

20.1 
20.0 

86 
187 

166 
96 

iu 

83 

131 
155 

37.08 
87.02 

5.56 
4  54 

Mar. 

Mar. 

0.77 
0.93 

April 
April 

66.7 

17.0 

Jan. 

24 

• "  •  S"  • 

21.8 
17.0 
17.2 
21.9 

Jan. 
Jan. 
Jan. 
Jan. 

Jan. 
Jan. 
Jan. 

Jan. 
Jan. 
Jan. 
Jan. 
Jan. 

Jan. 
Jan. 

—11 
—23 
-26 
—17 

—20 
—17 
—14 

—38 
-38 
—25 
—32 
—31 

—12 
—  3 

104 
112 
117 
113 

113 
114 

20 
16 
22 
22 

22 
28 

138 

143 

97 

150 

94 

108 

78 
129 
161 

113 
119 
124 

51.34 
39.28 
34.76 

8.71 
5.86 
5.12 

July 
Feb. 
July 

1.14 
1.21 
0.80 

Dec. 
Dec. 
AprU 

53.5 
71.1 
78.7 

20.7 
23.6 
20.3 

•1 
97 

126 
150 

149 
119 

134 
139 

36  62 
35.01 

4.18 
5.81 

July 
July 

1.40 
1.01 

Dec. 
Deo. 

74.1 
68.8 
77.6 

14.7 
11.7 
16.6 
15.4 
15.2 

27.2 
28.2 

130 
128 
117 
123 
116 

107 
98 

20 
21 
19 
20 
19 

16 
15 

02 

103 

133 

79 

54 

154 
150 
209 
184 

•  •  • 

139 
113 
81 
184 
148 

104 

100 

68 

118 

135 
120 
152 
103 
164 

108 

116 

89 

114 

■  «  ■ 

150 
149 
162 
144 
144 

100 

124 

85 

124 

86 

43.26 
34.62 
45.17 
34.47 
50.64 

42.10 
42.15 
36.46 
37.99 

45.36 

6.36 
4.75 
6.59 
6.23 
7.03 

6.68 
6.67 
4  91 
6.38 

7.98 

Feb. 

Sept. 

Mar. 

Kov. 

Feb. 

Feb. 

June 
Jane 
June 

Feb. 

1.19 
1.11 
t.96 
0.80 
1.84 

1.12 
0.87 
1.46 
1.24 

0.90 

April 

Jan. 

Apiil 

April 

April 

April 
April 
Dec. 
April 

Dec. 

iii.i 

85.5 
110  0 
184.0 

"li'i 

60.1 

28  0 
26.6 

J.tn. 
Jan. 

—  6 

—  4 

—  9 

—  5 
-12 

100 

99 
104 

96 
106 

14 

18 

58.4 

27.8 
25.5 

Jan. 
Jan. 

15 
20 

139 
180 

113 
118 

ii4 

109 

106 
120 

87.28 
51.87 

6.46 

9.51 

Feb. 
Feb. 

t.02 
0.01 

April 
April 

89.6 
75.9 
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LooATiON  or  Stations. 


station. 


JBTurf »on  Valley  — 

Albany 

Lebanon  Sprines  . 
Houeymead  Biook. 


Pone^bkecpsie 

Wappioffer's  Falls. 

West  Point , 

Carmel 


Mohawk  Valley. 
Rome 


COUNTY. 


Albany.... 
Culumhia... 
Dutchess 450 


0* 

a 

o 
•p. 
•♦J 

OS 

> 


Babomvtbb. 


0 
ea 

o 

B 

H 

a 
a 


a 

el 

a 

a 
o 

S 

OB 


a 
o 


85    80.06   30.22    Jan 
930 


Dutchess 


Orange  . 
Putnam 


Ohamplain  VcUUy. 
Pl-ittsb'h  Barracks, 
Glens  Falls  


Oneida. 


8t.  Lawrence  Vall'y 

Malone 

M^i^on  Barracks. 
Watertown 


Canton 

North  Hammond 

Oj^densbarg 

Potsdam 


Great  Lakee 
Westfleld... 

Buffalo 

Pittsford  ... 


Rochester  . . . . 

Applt*ton 

Fort  Niagara . 
Baldwinsrille. 


Clinton 
Warren . 


Franklin 
Jefferson 
Jefferson. 


St.  Lawrence 


tt 


180 


167 
500 


445 


125 
340 


810 
266 
486 

304 
340 
258 
800 


Chautanqna 

Erie 

Monroe 


Monroe. 
Niagara 


Oswego 

Palermo 

Lyons    

Erie,  Pennsylvania! 


Onondaga 
Oswego... 


Wayne 
Erie  . . . 


690 


520 
330 
263 
390 

304 
460 

407 
681 


9 

« 

a 
>» 

a 
o 

a 
s 


14 


29.00 


Feb. 


n 

2 

a 


Tempera 


§ 

g 

1 

a 


s 

a 

i 

a 
o 

a 

• 
9 

M 


2.22 


30.05    30.19 


30.04 


30.03 


30.17 


30.18 


,1, 


Central  Lakee 

Fleming 

Romnlns 

Ithaca 


Mean 


Cayuga. .. 

Seneca 

Tompkins 


30.06 


1000 
719 
810  30.05!  30.18 


39.19 


30  05    30.18 


Dec 


Dec. 


29.90 


29  89 


Feb. 


Feb 


Dec. 


Dec, 


29.87 


29.93 


Dec. 


48.1 
48.4 
45.2! 
46.6 

47  8 
49.8* 
49  4' 
48.7 

45.3 
45.2 

44.0 

42.8 


43.4 


1.45 


1.89 


Feb.  2.02 


Feb. 


29.90    Feb, 


29.90    Feb. 


1.68 


2.12 


1.93 


42  1 
44.8 
44.2 
41.7 

47.4 
49.0 
47.2 


72.7 
74.0 
70.2 

70.8 

72.5 
71.4 
73.3 
73.8 

70.2 
70.2 

69.5 
•9  5 


69.1 
70.3 

68.8 
70  7 
09.8 
67.8 


71.6 
70  0 
70.4 


47  7 
46.9 
48.1 
47.3 

45  0 
45.2 


72.6 

09  0 
69.9 


49.0 

47.8 
47.7 
48. 1< 

47.7: 


a 
e 


July 
July 
July 
July 

July 
July 
July 
July 

July 
July 

Jnly 
July 


July 


July 
Aug. 

July 
July 
July 
July 


71  0  July 
July 
July 
July 


72.0  July 
70  2(  July 
72.8!  July 


Jiily 

b 
July 


71.0 

71.4 
71.7 
71.5 
70.9 


46.1     70.4 


July 

July 
Jnly 
July 
July 


July 


(a)  January,  December; 


(b)  Jnly,  Aogost; 


Note.—  The  annual  mean  temperatures  and  average  total  precipitation,  also  the  eztiemes 
table. 
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FOR  THE  Year  1896—  (Concluded). 


TUBE- 

-(In  Dbgsees  Fjlhb.). 

Sky. 

Phkcipitation— 

(Inches). 

s 

• 

es 

s 

• 

•r*  at 

a 

§ 
a 

s 

3 

• 

§ 

• 

i 

a 

es 

7S( 

• 

i 

a 

3 

■ 

tsC 

a 
2 

"3 

s 
a 

a 

< 

118 
111 

s 
u 

s 

4) 

20 
18 

u 

2 

o 

1 

& 

a 
A 

131 

>* 

1- 

u 

J 

a 

a 
110 

"O 
3 
0 

u 

a 

a 

125 
120 

Number  of  days  on 
0.01  or  more  inch( 

5 

u 

a 
3 

H 

41.98 

27.88 

■ 

a 
0 

a 

1 

> 

§ 
a 

a 

1.07 
0  73 

• 

,1 

• 

1 

8 

21.1 

.T«n 

97 
95 

-21 
—16 

114 
130 

I 

6.14 
4.66 

Mar... 
Mar... 

Jan ... 

20.0  .  Jan.... 

118,  128 

Dec*.. 

54.5 

18.8 

Jan.... 

93 

—21 

ll4i  21 

97;  111 

158 

104 

40..')6 

5.83 

Sept 

0  87 

Jan . . . 

64.0 

20.6 

Jan.... 

91 

—18 

109 

19 

93 

146 

127 

129 

43.95 

7.60 

July.. 

0.8S 

Apr... 

47.3 

21.0 

Jan — 

96 

—11 

107 

22 

144'  110 

112 

87 

36.47 

6.20 

Mar. . . 

0.88 

Jan ... 

63.3 

22.4  '  Jan.... 

96 

—20 

116   21 

137 

123 

106 

137 

46.98 

7.84 

Mar. . . 

1.18 

A  pr. . . 

85.2 

22.8 

Jan 

Jan.... 

97 
93 

—11 
—10 

10& 
103 

)  19 
18 

98 

no 

45.90 
44.20 

'   12.02 
7.69 

Mar... 
Feb... 

1.19 
1.10 

Jan.  .. 
Jan... 

21.9 

198 

139 

120 

54.4 

28.4 

Pfih  . 

96 
96 

—19 
—19 

115    20 

139 
139 

40.26 
42.12 

7.69 
7.59 

Feb... 
Feb... 

125 
1.25 

Anr. . . 

20.4  i  Feb... 

115 

20 

■  «  •  • 

Apr... 

16.0 

Jan.... 

95 

—25 

120 

18 

•  *  •  • 

•  • 

104 

40.51 

6.52 

Mar... 

1.02 

Apr. . . 

••■#•« 

14.4 

Jan.... 
Jan.... 

Jan.... 

93 

96 
88 
87 
96 

92 

—25 
—16 

—43 

120    18 



104 

85.5 

17.7 

41.38 
34.62 

6.52 
4.94 

Mar... 
Sept.. 

1.08 
1.10 

Jan... 
Deo... 

68.8 

13.4 

139 

20 

101 

135 

130 

89 

t 

16.1 

Jan.... 

—40 

127 

75 

33.61 

5.84 

Sept.. 

.... 
0  38 

Apr... 

89.2 

13  2 

Jan 

—43 

135 

21 

104 

153 

109 

37.43 

5.46 

Sept . . 

O.PO 

Dec... 

107.0 

15.3 

Jan 

92 

—36 

12? 

38    148 

180 

iii 

29.74 

4.50 

Sept . . 

1.02 

Dec... 

68.7 

14.2 

Jan.... 
Jan.... 

91 
89 

—28 
—31 

119  10 

120  20 

129;   138 
134|  102 

99 
130 

73.3 

112 

82 

81.39 

5.10 

Sept . . 

0*83 

Dec... 

97.0 

23.4 

Jan.... 

Mar... 

d 

98 
98 
86 
91 

92 

30 
—12 
—  9 

128   16 

110    17 

95    U 

113'  10Q 

144 

123 
168 

136 

92 

152 

35.24 
34.71 
37.29 

4.91 
4.73 
6.35 

July... 

Sept 

July... 

0.89 
1  22 
0.84 

Apr... 

26.7 

168 
61 

73 
137 

Anr 

25.0 

Deo. . . 

23.0 

Jan.... 

—10 

102 

16 

122 

121 

123 

173 

36.84 

6.32 

Mar. . . 

0.58 

Oct... 

127  0 

24.3 

Jan  ... 

90 

—12 

102    16 

98 

108 

160 

133 

28.41 

5.27 

July... 

0.43 

Apr. . . 

56.4 

244 

Jan.. 

93 

—  5 

98    18 

•    •    ■    a 

•  ■  • 

104 

24.98 

3.77 

J  nly.. . 

0.51 

Apr. . . 

22.9 

19.5 

Jan  . . . 

94 

—22 

116 

18 

172 

75 

119 

126 

39.23 

6.39 

Feb... 

0  71 

Apr... 

91.1 

21.0 

Jan.... 

90 

-20 

no 

14 

91 

93 

182 

166 

38.32 

589 

July... 

1  06 

Apr... 

83.2 

18  4 

Jan.... 
Jan.... 
Jan.... 

Jan.... 
Jan....' 

96 

"i2 

95 
93 

—30 
-14 
—  7 

-18 
—17 

120    18  1 

124 

33.57 

•  «  -  k  •  • 

5.13 

Feb... 

0.41 

Apr. . . 

88.0 

24  2 

•  * 

99 

113 
110 

90.0 

27.0 

13 

17 
17 

76 
112 

*     »    a    ■ 

157 
115 

133 
139 

152 

147 
68 

36.81 

87.37 
34.59 

5.50 

4.58 
4.93 

July... 

July... 
Sept.. 

1  46 

1.12 
0  40 

Apr... 

22.9 

Dec ... 

22.8 

Dec... 

80.0 

23.3 

Jan.... 

95 

—17 

112 

18 

131 

9.1  N2 

83 

41.79 

5.10 

Sept . . 

2.08 

Dec. . . 

49.9 

22.8 

Jan.... 

91 
98 

-18 

112    17 

93 
117 

137 

121 

136 

12X 

143 

36.17 

4.75 

Mar  .. 

1.00 
1  22 

Dec... 

59.5 

20.2 

1 

Jan.... 

—43 

141 

10 

124 

39.13 

5.52 

Feb... 

Apr... 

78.2 

(e)  January,  Maicb;    (d)  January,  February,  Marcb. 

for  the  reckons  and  for  the  State,  are  derived  from  the  monthly  valaes  an  ahown  in  the  succeeding 
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Monthly  and  Annual  Tempbrature 


Location  of 

Stations. 

f 

rSMPKHATUBE— 

STATION. 

COUNTY. 

08 
P 

23.2 
2J.5 
22.1 

232 

Vi.O 
24.0 

■  •  •  • 

25.6 
21.6 

•  ■  •  • 

•  •  ■  ■ 

21.8 
21.9 

22.4 

220 
24.8 

'23!6 
21.4 
21.8 

19.8 
21.0 

"20!  i 

20  0 
18.1 

•  •  •  • 

17.9 
17.3 

21.3 

21.8 

•  •  a  » 

17.0 
17.2 
21.9 

20.7 

•  «  •  « 

•  •  »  • 

23.6 

20!3 

14.7 
11.7 
16.6 

m   m  m  • 

u 
ee 

2 

1 

24.4 
22.4 
23.5 

*252 

24*2 

23.0 

■  •  •  ■ 

25.8 
272 

•  «  >  • 

24.8 
26.6 

248 

bile 

26.2 

•  •  •  > 

•  ■  •  • 

24.2 
21.8 
24.0 

23.4 
24.8 

'23.7 

22.2 
23.2 

2V3 

23. 2 
21.2 

22  5 
26  0 

■  «  «  • 

20.7 
21.2 
26.0 

22.8 

•  w  •  ■ 

•  *  «  • 

26.2 

•  «  *  > 

23.8 

18.1 
15.1 
20  1 

* 

u 

SI 

24.2 
31  9 

23  3 

■  •  •  • 

24.4 

•  •  •  • 

24.9 
24.4 

26.6 
28.2 

• 

24  4 
26.7 

■  •  •  • 

25.2 
25.4 

•  •  «  » 

•  •  «  • 

23.4 
21.4 
23.2 

24  5 
24.4 

2i\ii 

23.2 
22.4 

2V.6 

24  8 
21.6 

27.4 
28.4 

•  •  *  • 

22.3 
21.7 
27.3 

22.0 

•  ■  ■  ■ 

•  a    *    • 

26.4 

26.3 

19-9 
17.7 
22.8 

Ot 

< 

49.5 
48.2 
48.2 
47.0 
49.5 

'4'9'.6 
48.4 

50.8 
51.2 

•  *  ■ 

*  •  •  ■ 

50.4 
60.6 
51.2 

■  ■  «  ■ 

4*9.3 
50  0 

• 

• 

P 
s 

■ 

>• 

• 

I 

P 
< 

WMtem  PliUtau 

Alfre<l 

Allecanv   

62.6 
61.0 
60  8 
61.0 
62.0 

62*0 
60.7 

•  •  •  • 

6.^0 
63.2 

■  •  »  • 

63.1 
70.0 
63.2 

■  ■  •  • 

62I5 
62.4 

64.7 
62.1 
62.7 
62  2 
61.1 

62!9 
64.0 

61.4 
67.7 

■  «  •  « 

*  •  •  • 

67.0 
67.4 
68.4 
66.2 

ii'.o 

64  0 

■  •    a    • 

•  •    •    » 

62.1 
63.1 
060 

63.9 
64.6 

63.8 

69.6 
67.4 
68.2 
67.0 
68.2 

67.6 

67.5 
66.0 

Anffclica  .................. 

ti 

65.2 

Bolivar 

66.0 

Friendship 

65.6 

Franklinville 

Cattaraugus 

tt 

Hamphrey 

fiS.A 

lArkwritrbt 

Chautauqua 

<< 

ChantaQQua 

68.7     66.0 

Cherry  Creek 

690 
73.4 

72.0 

Jamestown 

66.9 

Elmira 

Chemnns 

71.6 

Pine  City 

Erie ]!!!!!I.'"""'. 

LiviniTbton 

Akron 

ATon 

68.8 

Mt.  Morris 

(. 

73.3    70  4 

Lookport 

Niagara 

OrleaDS 

Schnyler 

It 

73.2 

•  •  *  * 

VV.o 

70.0 

67.4 
68.1 
69.8 

69.7 
71.0 

«  •  •  • 

69.6 

70.4 

Victor 

Tvron  e 

"V^d  ire  wood 

70.3 

Addison 

Steuben 

6J'.4 

Atlanta 

tt 
Steuben 

Ilasklnville 

Sooth  Canisteo 

48.0    61. « 

659 

Arcade 

WvominiT 

47  8 
49.3 

4S.6 
49.8 

■  •  •  • 

47.2 

47.6 
50.4 

45!  8 
52.4 

60.9 
62  0 

61.1 
62.2 

'•o!o 

60.2 
62.3 

68'.4 
5»!2 

65.2 

Varysburg 

£att§m  Plateau 

Binehamton  (1) 

68.0 

Broome  

67.9 
68.1 

Biiiflrhamton  (2) 

tt 
Chenango  

Oxford 

•7.4 

Cortland 

Cortland..... 

63.4    69.2 
63.2    70.6 

67.6 

Bloomville 

Delaware  

70.0 

Deposit 

tt 
.1 

South  Kortrlght 

Elka  Park 

'61.6    68  0 

65.8 

Greene    

Madison 

>t 

•  •  ■  • 

62.9 

«  «  «  • 

67.8 

67.2 
72.2 

■  «  •  • 

71.6 

67.1 

Brookfleld 

69,8 

Hamilton 

46.8    59.0 

Middletown 

Orange    

49.6 
51.3 

•  •  •  * 

46.3 
46.0 

65.7 
640 

■  *  •  • 

69.5 
.•>7  6 

Port  Jervis 

it 
«< 

Otaeero 

62  2    72.2 

69.6 

Warwick 

63  3 
60.K 
65.0 

64.5 

•  «  •  ■ 

65.0 

«  ■  •  • 

67.8 
66.7 
71.2 

70.1 

•  •  •  • 

•  •  •  - 

71.0 

Cooperetown 

New  Lisbon 

66.6 

(t 

«4.8 

Oneonta 

<i 

49  9    62.6 

69.4 

Perrv  CItv 

Schuyler    

48.9 

•  ■  •  ■ 
■  «  •  • 

51.0 

Vols 

43.3 
40.2 
46.5 

•  •  •  • 

61.1 

■  ■  «  « 

■  ■  •  • 

62.8 

61.6 

58  1 
58.5 
59.4 

■  •  •  • 

66.8 

Newark  Valley 

Tioga 

it 

Tioga  

Straits  Comers 

Waverlj" 

70.3 

Drvden 

Tompkins 

Ulster 

68.4 

Mononk  Lake  . .- 

•2.7^  67.0 

67.2 

Northtrn  Plateau 

Saranao   Lake 

Franklin 

61.6 
620 
63.0 

•  •  •  • 

67.7 
66.8 
09.8 

•  ■  *  • 

65.8 
65.5 

OloTersville 

Fnlton 

67.7 

North  Lake 

Herkimer 

•  •  «  • 

New  York  Weather  Bureau. 
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AND  Pbkoipitation,  1896. 


Dborrbs  (Fahb.). 

Prbcifitation- 

-(Inchbs'  . 

m 

• 

• 

• 

• 

s 
1 

1 

m 

U 
O 

u 

J 

o 

& 

6 

a 
a 

< 

• 

a 

1-3 

• 

E 
1 

• 

S 

• 

• 

• 

p 
P 

• 

■ 

& 

< 

1 

1 

1 

1 

B 
P 

1 

a 
a 

58  8 

448 

42.8 

27.6 

46.6 

2.31 

4.14 

3.52 

1.36 

2.79 

3.48 

5.64 

2.48 

4.58 

3.49 

2.19 

1.38 

37.37 

57.7 

43.7 

41.1 

25.5 

44.9 

2.51 

3.28 

4.33 

1.69 

2.62 

4.07 

4  49 

l.ll 

5.04 

5.02 

2.15 

1.64 

37.95 

56.9 

43.0 

41.6 

25.7 

45.1 

2.34 

4.16 

4.21 

1.58 

199 

8.26 

5.66 

2.63 

4.96 

3.18 

2.08 

1.23 

S7.28 

56  4 

44.0 

41.5 

26.8 

•  •  •  • 

1.9.^ 

2.93    3.79! 

148 

4.70 

4  29 

7.75 

125 

4.86 

0  03 

•  •  a  • 

1.38 

58.2 

43.6 

42  2 

27.4 

46.1 

2.03 

3.23 

3.45 

1.58 

309 

8.22 

454 

1.83 

5.65 

4.03 

2.20 

1.40 

36.34 

•  •  •  • 

«  a  «  • 

41.8 

26.6 

•  •  •  • 

•  -  -  ■ 

■  «  •  • 

•      B      •     • 

•  ■  «  ■ 

8.18 

1.61 

67.4 

44.2 

41.6 

28.2 

46.0 

2.43 

4.83 

3.33 

1.31 

335 

3.61 

7.50 

4.49 

505 

'3.66 

2  93 

1.62 

43.47 

57.5 

45.1 

42.1 

28.8 

4tf.l 

■      «      B      • 

m    »  m    m 

«  a  • 

•  «  •  • 

^ 

B     ■     •     • 

■  »  »  • 

•  •  «  * 

■  ■  ■  • 

•   a  a  • 

•  *  a  a  • 

m   m  m  m 

w   «   •    • 

•  »  «  ■ 



3.60 

5.62 

4.29 

2.60 

3  22 

2  93 

5.22    3.63 

4.64 

2.54 

4.09 

2.97 

45.44 

58.8 

45.8 

42.8 

26.6 

47.2 

3.08 

5  57 

5  21 

2.48 

3.77 

8.29 

7.96 

3.46 

5.48 

2.17 

3.70 

2.63 

48.80 

61.8 

37.2 

45.2 

30.0 

49.7 

158 

3.40   3.22 

0.77 

3.14 

3.31 

5.55 

0.94 

2.73 

4.86 

1.43 

0  61 

31.49 

»  «  •  ■ 

.... 

•   ■   a  • 

«  •  •  • 

1.82 

4.04 

3.16  0.971 

■  »  •  • 

V     •      ■      ■ 

•  •  •  • 

•  •  ■  • 

3.35 

5.04 

0.93 

0.88 

•  •    a   a 









■  «  «  • 

3.08 

3  02 

3.95 

1.04 

196 

2.32 

5.45 

3.29 

6.03 

1.80 

2.53 

1.26 

35.73 

58.8 

45.3 

412 

27.8 

47  1 

197 

3  23  1.0.') 

1.98 

1.97 

4.87 

3.92 

3.82 

1.46 

1.82 

0.79 

60.4 

•    »    m 

■    w    « 

■     •    •    • 

2.60 

5.35 

1.92 

0.46 

1.66 

2.82 

4.91 

1.85 

3.94 

1.41 

2.60 

1.50 

31.03 

60.0 

47.2 

42.6 

30.3 

•    W    «    ■ 

■  •  ■  ■ 

«    w    ■    • 

•    •  w   ■ 

0.40 

1.15 

1.43 

6.50 

1.36 

4.45 

1.27 

2.15 

1.35 



446 

•    w   •   « 

«  •  ■  ■ 

•     «    «    • 

1.82 

4.72 

•    •   w   • 

0.92 

2.33 

2.05 



4.29 



1.61 

■  a   a  ■ 

«  ■  ■  « 

•  ■  •  • 

•    «  a    • 

1.67 

■    ■    w    - 

1.90 

3.30 

4.73 

2.18 

3.78 

4.02 

1.08 

60.8 

45  1 

42  2 

26.4 

46.8 

1.72 

5.62 

3.13 

2  52 

298 

6.23 

5.02 

1.54 

5.02 

4  42 

'2.63 

1.42 

41.15 

59  7 

46.0 

44.3 

28.8 

47.5 

147 

8.18 

3.05 

1.07 

4.50 

5.7H 

4.45 

0  77 

3.67 

5  73 

0.83 

0.88 

35.38 



•  ■  •  • 

.... 

.... 

•  «  •  " 

2.13 

2.50 

2.41 

■  •  «• 

«  «  a  • 

>•  •  ■ 



2.61 

2.66 

3.42 

1.82 

0.85 



•  ■  •  ■ 

«  «  •  • 

... 

»  «  •  • 

-  2.06 

3.41 

2  43 

0  6( 

1.72 

3.19 

5.46 

1  86 

4.84 

3.80 

1.46 

0.99 

31.86 

58.0 

446 

43  0 

27.1 !  45.7 

2.76 

5.62 

3.71 

1.25 

4  03 

6.22 

501 

1.62 

5  10    6.49 

1.82 

1.14 

44  77 

56.9 

429 

412 

25.8'   44.7 

2  35 

3.86'  3.50 

1.36 

2.48 

3.19 

6  39 

3.77 

5.18    3.22 

3.68 

166 

41.64 

59.0 

44  8 

45  4 

•  •  •  ■ 

42.4 

•  •  •  ■ 

25.0 

.... 
46.0 

3.25 
1.54 

4  03    3.»!S 

1  93 
1.17 

3.27 
2.71 

3.06 
3.72 

5.71    3.79 
541    2.42 

5.15    2.61 

519 

4.83 

4.88 

4.44 

3.08 

3.10 

1.32 

38.62 

60.4 

46.4 

430 

26  0 

46  9 

-    ■    w    • 

4.28 

4.68 

0.63 

3.11 

2.64 

3.85 

1.42 

4.62 

3.68 

2.66 

1.20 

«   w   •   • 

44  0 

270 

«  •  «  • 

-  •  •  • 

.... 

-  -  •  • 

«  •  •  • 

•  «  ■  • 

•     «     B     ■ 

■      •MB 

«  •  •  ■ 

.... 

»  •  •  » 

1.78 

0.77 

•  a  ■  a  « 

58.2 

43.8 

40.1 

24.0 

45.2 

1 

1.99 

4.97 

5.56 

0.77 

3.55 

296 

5.37 

2.71 

2.15 

260 

2.66 

1.72 

37.08 

59.3 

44.8 

42  8 

29.2i   4S.5 

1.86 

4.50 

4.54 

0.63 

2.73 

3.44 

4.36 

2.15 

3.70 

8  32 

3.17 

2.32 

37  02 

61.4 

•  •  •  • 

43  0 

•  •  •  • 

•  •  «  * 

2.26 

3.64 

2.84 

1.69 

2.76 

8.31 

5  82 

2.49 

4.06 

8.25 

3.86 

«  •  •  • 

•  •  • 

«  ■  ■  ■ 

«  •  *  ■ 

1.30 

3  25 

3.60 

•  •  •  • 

■  •  •  • 

■  •  •  ■ 

«    w    •    • 

. 

•  «  •  • 

«  a  «  • 

•  a  a  • 

57.1 

42.6 

39.8 

23.61   44.0 

.... 

4  81 

3.76 

1.48 

2.94 

2.75 

5.50 

2.12 

3.68 

2.35 

2.83 

1.37 

56  8 

47*8 

•     «    ■     V 

•   w  «    > 

«  ■  ■  • 

«  «  ■  > 
«  •  •  • 

ll50 

•  •  •  • 

5.69 

4!23 

■  «  «  • 

1.20 

l!54 

2.75 

7.12 
3.29 

3.62 
2.82 

7.42 
1.97 

56.7 

1.37 



■  «   w  • 

•  •  •  • 



*  ■  •  ■ 



1.38 

3.02 

3.52 

0.90 

2.72 

■   *  a  ■ 









47.7 

a'd 

1.89 
1.55 

7.00 
6.51 

8.09 
6.60 

1.40 
1.63 

2.86 
2.88 

6.43 
5.54 

5.07 
8.71 

'2!61 

5'.43 

3  52 
3.53 

61.4 

27.4,   48.3 

531 

1.14 

51.34 

•  •  « 

•  •  •  • 



«    w   »   • 



097 

4.97 

4.86 

1.49 

2.83 

6.21 

6.05 

2.19J   6.12 

2.66 

8.67 

1.22 

45.24 

56  5 

44  3 

41.1 

24.0 

44.1 

1.48 

5.36 

4. 74' 1.25 

2.33 

4  70 

i   4.66 

3.49 

4  33 

2.23 

366 

1.21 

39,28 

562 

42  8 

39.6 

23.0i   43  1 

0.86 

4.31 

3.96; 0  80 

2.42 

3.77 

5.12 

2.45 

6  07 

2.09 

2.96 

0.95 

34.76 

60  6 

47.3 

45.4 

28.5:   47.9 

■  •  •  • 

7.44 

4.79 

1.39 

2.25 

3.39 

7.02 

3  61 

3.13 

2.26 

2  20 

0.W6 

57.0 

43.6 

410 

25.4    45  3 

1.6S 

3.58 

3.70 

1.58 

3.81 

3.67 

4.18 

2.54 

3.97 

4.07 

244 

1.40 

36.62 

•  «  •  • 

•  •  •  • 

«  ■  •  ■ 

•  •  •  « 

«  •  •  ■ 

1.30 

4.55,  3.98 

0.39 

2.95 

3.00 

5.71 

1.08 

3.24 

4.26 

2.21 

1.22 

33  89 

•  a  «  « 

... 

41.2 

25.0 

a  •  «  ■ 



•  •  *  » 

m  m  m  u. 

•  •  •  * 



■  ■  •  • 

•  •  *  • 

■  «  «  ■ 



•  «  •  • 

2.95 

1.43 

61.6 

46.8 

44.4 

28.6 

481 

1.66 

4.07 

3.40 

1.18 

2.41 

2.85 

5.81 

1.57 

3.57 

4.90 

2.58 

1.01 

35.01 

60.2 

•  •  •  • 

*  »  •  • 

«  ■  •  • 

•  «  •  • 

■  «  «  ■ 

•  ■  •  • 

■  •  •  ■ 

•  •  •  • 

*  •  •  « 

■  «  •  • 

.... 

1.72 

•  •  •  • 

■  •  «  • 

•  a  a  • 

60.8 

47.2 

43.8 

27.2 

46.2 

1.49 

4.99 

11.07 



2.11 

2.22 

4.32 

2.70 

6.64 

3.11 

4.79 

i.96 

55.8 

42.7 

37.5 

19.3 

42  0 

2.25 

6.36 

5.56 

1.19 

2.63 

2.87 

4.80 

2.58 

5.24 

2.85 

5.09 

1.84 

43.26 

55.3 

41.8 

35.fi 

16.1 

40.5 

l.U 

4.28 

4.31 

1.37 

1.98 

3.70 

4.19 

2.78 

4.75 

1.31 

2.80 

1.44 

34.02 

68.2 

44.8 

39.6 

23.3 

44.3 

1.47 

5.90 

6.59 

6.96 

8.19 

3.79 

4.95 

2.01 

6.21 

3.0a 

5.37 

1.67 

45.17 

54.6 

41.7 

86.0 

18.4 

•  •  »  ■ 

•  •  «  » 

•  «  •  » 

«  •  •  • 

•  *  « 

•  •  «  » 

•  •  •  . 

•  •  •  • 

•  •  •  • 

5.5S 

1    2.9Q 

l|   6.21 

2.70 
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Eighth  Annual  Report  op  the 


Monthly  and  Annual  Tempebature 


Location  op 

Stations. 

Tempkbattbb  — 

station. 

COUNTY. 

• 
0 

s 

15.4 
15.2 
14.2 

27.2 
28.2 

•  ■  •  « 

28  0 
26  6 

'27!8 
25.5 

21  1 
20  0 

i 

18.8 
17.5 
188 

30.5 

• 

• 

1 

< 

44.4 
42.5 
42.7 

.... 

49.4 
53.0 

46.8 
50.0 

48  8 

47.8 
48.7 
60.5 

.... 

49  9 
50.0 
46.1 
48  9 
50.2 

52.8 

50'3 

50.7 

»  •  A  • 
■  •  •  ■ 

48.5 
48^5 

• 

& 

59.0 
562 
57  6 

62.8 
65.8 
60.3 
64.0 
633 

61.2 
61.5 
63.3 

63  3 

64  0 
59  0 
62.2 
62.6 

65.8 

65.7 

64.0 

•  •    w    • 

•  w    •    • 

•  •  ■  • 

60.4 
60.4 

a 

62.4 
59  0 

J 

• 

60.2 
AS.O 

• 

1 

< 

Northern  Plateau  (Con.) 
Low  vide 

Lewis 

2t.O 
18.6 
19.5 

•  •  •  • 

32  4 

66.6 

Number  Four 

kft 

63.2 

Turin 

4i 

i 

KiDn  Station 

Saratoga 

AtXantic  Coast 

66.1 

!   688 

i   64.5 

660 

66.4 

66.6 

73  0 
75.5 
71.2 

72.3 

Brooklyn 

KiDsa 

31.0    33.11 

74  2 

Man  haltaD  Beach 

New  York !!"* 

3'o!6 

30.4 

'326 
31.3 

3'>.0 

71.8 

New  York  city 

73.6    73.0 

Willet'a  Point 

Queens 

73.2    73.0 

Brentwood 

Suffolk 

•  * 

73.6    71.9 

Setauket 

31.3'   33.1 
29.9.   31.fl 

'   65  7    72.8!   72.2 

Bedford 

W  es  tcb  tttor 

64  9    71.5 

60.9 

Primroae 

tt 

«      •      B     « 

26.2 
25.0 

28.1 
27.0 
25.7 

65  7 

•     W      B     • 

72.7 

Hudi^n   ValU}f 

71.4 

Alliaoy  

Albany 

;   68  0:   74.0 
62.6'    70.2 

73.0 

•  Lebanon  Springs 

Columbia 

18.8'    24  6 

68  0 

Honeyuiead  Brook 

Dutchess    

20.6=    25.2'    26.4 
21.0    *7.2    28  4 

64  3    70.8'   C8.6 

Poughkeepsie 

(( 

64.5 1    72.5 

72.4 

Wappineer'e  Falla 

Dutchess 

22.4 

•  •  •  • 

22.8 

21.0 

■ « • . 
.... 
.... 

20.6 

bole 

16.0 
14  4 
17.7 

■      •      B     • 

13.4 
12.2 
16.1 

V3.2 

♦i.'i.'s 

14.2 

11.2 

23.4 

28.2    31.2 
2*614    20!  5 

26.8^  28.6 

67.6 
6*5.4 

■  •  «  • 

67.3 

•  ■  *  ■ 

•  •    w   • 

•  «   a   • 

65.2 
65.2 

74.4 
72.8 
73.3 

73.3 

«  ■  •  ■ 
•  ■  • 

70.2 

73.«' 

Catakill 

»  Greene 

Orange  . .  .* 

71.6 

Weat  Point 

71.0 

Boyd'a  Corners 

Carnicl 

Putnam  

Putnam 

«  •  •  ■ 

71.1 

Soatheant  Reaervoir 

EafleMllla 

Rensaelaer 

Waabiiigtou   

• 

•  •  •  » 

•  ■  •  • 
■  V  •  ■ 

20.4 
'2'o!4 

18.4 

•  «  •  ■ 

•  ■  •  ■ 

24.2 
'24!2 
23  2 

■  •  •  • 

Eaatun 

Mohawk  Valley 

67.8 

St.JobnevUle 

Rome  

Mod  t  gomerj' 

Oueidu 

6T8 

Champlain  Valley  

1 
45.2I   58.8 
43.3    58.4 
47.2,   59.1 

4.5.8'   59.3 
43  0    5^.2 
46.0.   59.2 
49.8    60.5 
44.8    58.li 

64.4    69.5 
04  1     69.5 
64.6    .... 

•  «  »            ■  ■  *  ■ 

63  9    68.9 
62  0    67  6 

68.0 

PlayHDiirffh   Barracka 

(/linton 

160     21.51 
20. 8     24  8 

67.4 

Gleua  Falls  

Warren 

68.7 

Lake   George 

Franklin 

16  5 
15.3 

21.4 
10  6 

St.  Lawrence  V alley 

Malone 

68.0 
666 

i1  adinon  Barracks 

Jefferson 

19.7    23.1' 

63  0    69.1 ! 

Watt*rtown  

•  • 
St.  Lawrence 

St.  Lawrence 

-.-•••...1 
•  • 

•  ■  •  • 

35.4 

•  •  «  ■ 

17.2 

24.7 
19.6 

■  «  •  • 

21  6 

6.5.2    68  8;   70.3 

Canton 

62  6    68.8,   66.7 

DeKalb  Junction 

.    ,    i 

66^7 

North  llaniraond 

47.i     6I.2I 
45.2    59.5 
44.4    58.2 

49  0    61.2 

'50.8  dro 

47.0    58.5' 

50.2    62  2 
60.0    63.0 

70.7:   70.0 

Osdfnnburg  

Potadam 

17.3    22  5 
13.9    19.1 

24  9    25.4 

64.8    69.8,   69.0 
62.7    67.8    66.6 

Orfat  Lakes 

1 

65.4    71.0    69.7 

Dunkirk 

ChautauQua 

27.7.   28.0 
25.0    25.0 

•  •  *  • 

26.7 
25.0, 

1 

25.0 

■•■■1      •«»• 

66.5    71.6 
66.0    70.0 

Westtteld 

It 

69.0 

Buffalo 

Erie 

69.0 

Adams  Center 

JpffrrnoQ 1 

Monroe ' 

•    w  «   > 

25^2 

Pitlaford " 

65.4    70.4    68.1 

Rocbester 

.1 

23.0 

25.0    25  0 

66.0    72.0,   70.0 

Scottaville  

Monroe  

Niagara 

. . . .  •    .... 

'64.1 
65.6 

■    •   w   • 

■  ■  ■  • 

Appleton 

24.3    24  9'   26.]! 
24. I>    24.8    26.4 

47.7    59  9 
47.6    69.9 

k'olo  63.4; 

70.2    69.2 

Fort  Nnijrara 

■• 

72.8,   71.8 

Niagara  Falls .WW 

Onondaga  

ii'.Si   23ii 

24.  ii 

....!  .... 

Baldwinsville 

67.6    72.6i   7L1 

New  York  Weather  Bureau. 
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(Dbobkbs.Fahho  . 


a 

a. 

c 


56.4 
54  3 


63.9 
65.6 
63  5 
65  0 
64.8 

62.8 
•3.9 
61.7 


61.1 
62.0 
58.3 
59  7 
60.7 

60.6 
62.2 
63-0 


62  2 


58.9 


68.0 


68.6 
58.1 
66.2 


58.8 
50.1 
67.3 

50.9 


48.8 
60.8 

ii'i 


« 

.0 
c 

O 


a 

o 
'A 


43.4 
41.0 


51.4 
52  9 
51.2 
52.U 
51.6 

504 
5*».rj 
49  2 


48.5 
48.0 
45.2 
46.6 
48.2 

50.0 
49.0 
51.8 


49.0 


43  2 
4*5!2 


39.0 
37.2 


47.2 
48.7, 
47  8! 
48.0, 
47.1. 

46. 1 1 
48.4, 
45.4 
45  8 

43.4 
44.0 
40  6 
41.8 
43.2 

45.4 
44.2 
44  0 


Q 


a 

c$ 

s 

a 
9 
s 
a 


Precipitation  —  (Imche8). 


el. 

a 
ce 
1^ 


202' 
18.5 


30.4 
31.5 
30.4 
32.0 
31.6 

28.6 
32.H 
28.5 
28.2  i 


43  0  2.32 
40.8  3  04 
4.42 
1.15 


50.6 
52  4 

51.1 
50.7 


509 
49.3 


1.54 
1.5* 
2.50 
1.25 
1.10 


25.3 
26  0 
23.6 
24.2 
23  2 

25.6 
26.6 
27.6 


48 
40 


48  1 
48.4' 

45  2{ 

46  61 
47.8 


1.07 
0  98 
0  87 
0.01 
0.88 


4.73 
7.93 
9.11 
6.20 

6.6:t 

6  19 
4  12 
5.50 
7.98 


6.46 
9.51 


ja 


4. '18  0.80 
6  55'1  84 


4 

6. 

5. 
6. 

4. 
0 


63  1 

40  0 


48 
.70 


03 
16 


.55:1.12 
U'O  87 

.48'!  931 
13  1.241 
7.41,1.13 


5.95 
4.03 
4.92 
5  47 
5  98 


49.81    1.36    6.19 


43.6 


25.8 


49  4 


48.7 


58  0  44.6 
57.1  43  7 
58.8.   45.4 


44.6 


46.3 
45  6 

42.8 


39.1 
3*9.1; 

40.  r 

39.0 
40.2 
412 

39.6 


23.2 
24.1 
22.2 


1.10 
109 

1  10 
1.30 
1.30 
0.75 


4\3    2.17 
45*2     2*17 


45.2 
46.0 
41.9 

47.1 


60  0!   47.6 
60.0    48  0 


58.6    46.3 
66.6    47.0 


45.8 
47.6 

47.5 


41.2 
41.2 
37.0 


21.8 
19  2: 
22.4t 
23.8 

21.8 


44  0 
42.8 


41.1 
39.8 
37.1 

43.1 


22.2 
23.0 
19.8 


22.8 
229 
20.2 

28.9 


43.4 


1.56 
2  05 
1.08 


1.49 
1.34 
1.05 

2.25 

1.40 
44.8     1.06 


42.1 


44  8,   31.9 

43.0    30.0 


44.2 

41.7 

4''.4 


43.1;  29.0 
42.0    29.0 


42.6    29.6 


44.0 


81.0 


42.6    26.1 


49.0 
47.2 


47.7 


1.09 
1.8U 

2.70 


4.46 
8  41 

7.69 
7.18 
6.5? 
4.61 


2 
4 


82  0 
811 


73 

02' 


2.96 
3.47 

2.48 
2.31 
1.94 
2.01 
2.66 

2.18 
3  10 


7.08  0.91     3  16 


6  14,1.34 
i.60,0  98 
5. 22 1 1. 86 
5.34  0.«3 
6  20  1.11 

7.84  1.18 


2.52 
1.55 
1.5l» 
3.17 
2.50 

8.58 


12.02  1.98 
8.30  1.13' 


I 


6.90 
6.  SO 
2.60 
4.52 


7.59.   4.74 


7.59  4.74 

I 

5.81  6.52 

6.21I  .... 

5.41  6.52 


2.00 
3.28 


3.38 


46.9 

48.1 

"4*7*.i 


310 
2.80 

'b'.63 


4.82 
6.47 
5.30 

5.45 

3.81 
3.20 

4*66 

4.64! 


3.84 
4.75 
1.96 
5.23 
4  49 


1.20 
1.48 
1.60 


1  25 


2  89 
3.48 


B  B 


B 


1.83;    3.50    2.4-i 


2.81     7.05 


3  47 


2  21 

5.37. 
6  67 
4.91 
6.38 
COl; 

5.00' 
4.10 
4  52 


4  30    2.19 


4.681 
4.231 
3.50; 
4.45 
5  79 


SI 

s 


3.09 
5.01 


2.8r» 

3  22 
2  92* 
2  4b 
1  64 


4  70  4.20 
274,  2.35 
7.29    3.14 


3  52| 
2.49| 

4.491 

2.40 

2.71 

3.52 


4.07 
3.47 


1  25 

1.02 
0.85 
1.20 


1.41 
2.17 
0.88 
1.37 
2.66 


4  65 
5.02 


3.30:1  28 
3  341  33 
....10.72 
3.81  1 .37 

4.00  0.89 

--   .1 


2.58  1.22 
3.61  0.93 


2.79    3.32     3..'>4 
2.93    4.0U     4.28 


4.38 
3.57 
4  26 
7.60 
3.33 

5.4n 

5.09 
2.5U 
3.98 


97 
25 
48 

35 

28 


6.79 

4.48 
4  49 
43; 
3  04 
5.68 


3.ei2 
5.69 


O 


2.15 
3.44 


• 

H 

B 

e 

0 

> 

u 

0 

a» 

J« 

C 

1 

p 

a 

B 


5.23 
4.75 


4.25    6.17 


1.46,34  47 
2  59  50.64 


1.17 


0.80    4 


75 


2.85'   1.51 


2.85;    1.51 


3 
5. 


23 
76 


6.04 


6.04 


1.69'  2  90! 
1.86!  o  unl 
1.53' 


4  76 
2.801  5.00 
3.01    4.53 


1.96 
1.26 
241| 
2.36  i 
1.51, 


3  22 
4.57 
1.54 
3.28 
3  39 


1.84'  5.31 

2.78  2.36 

2.10  2.57 

1.46  2.76 


2  46 
2.36 
1.96 
4.60 

4.3i 
3.74 
3.17 

3.78 

1.92 


\.%2 


5.52 
3.31 

6.8:< 
7.21 
5  70 

7.01 
5  24 
5.74 
6.54 

5.18 
0.17 
4.04 
5.30 

4  57 


2.4(1 
173 
1  64 
1.71 
2.43 

4.10 

2.87 
2.35 


3.291 
3.06 
2  611 
2.12 
2.62 


45.00 


1.71  42  10 
1.7J,42.I5 
1.46:3646 
1.70  37  99 
0.90  45.35 


5.10'  2.70    .... 

3.21,  1.62  37.38 

4-69  2.1851.87 

2.91 I  1.47 


2.63, 

1.531 

3.07 

2.96 

2.66 


4  57 


3  34 
2.391 
2  36 
2.21' 


3.13 

1.80 
3.15 
2  24 
145 

3.17 
3.54 
5.10 
3.96 


1.81,41.98 


0.73 
0.91 
1.47 
1.67 


27.88 
40.56 
43  95 
36.47 

46.98 


193 

1.35    

1.634i5.90 
2.72  49  89 


2.63  3  43'  2.10,44  20 

2.39  3  08  2.a3|44.f8 

2  83  2.OO1  0.35  33.20 

3.17.  4,30  1.20    .... 


1.90 


3.86,  1.86  40.26 
....  2.45  l.lOi  .... 
1.90    5.06    2.52  12.12 


4.38  3.83  2.66 
5.95:  2.85 1  1.6H 
2.80'   4.81     3.65 


2.36 


4.29 
6  37! 


4.84  0.89 
6  32  1.09 


3  25 
2.71 

'6.39 


....  O.iO 
2.65,0  43 
2  64  0.51 


4.52 


0.71 


1.94 
2.51 1 
1.901 
2.05' 
1.64 


2.27 
3.09 
2.90 
1.46 
1.88 
2.07 
2.80 


3.85 
5.71 
4.02 
3.71 
3.25 

4.56 
2.43 
3.98 
3.13 

4.91 


144*  3  08 
2.96:  1,60 
2.36    1.79 


2.70 


1.49 


3.07 
6.33 
4.33 
5.04 
4.75 

4.24 
5.27 
3.77 

4.84 


3  70 
3.63 
3.70 
3.26 
3.89 


2.71 


4.05 

3.68 
2.60 
3.34 
2.71 


4.94    1.33 


4.31 
2.19 
5.55 
5.18 


1.07  40.51 
0.87 


1.29 
1.06 


2.06    1.10 


224 
1.72 
1.62 

1.08 
1.35 
0.73 
1.14 


2.96 

4.42 
3.26 

2.76 
2.31; 
3.0l| 
202; 


1.61 
1  48 
0.80 


41.38 


34.62 


33.01 
37.43 


I 


1.71    3.13 


0  91  34.89 
1.02:29  74 
l.OOJ  .... 
0.83,31.39 

I 
1.72  35.24 


4.73 
4  39 
3.66 
3.7S 
3.50 

3.36 
4.17 
3.71 
t.98 
6.63 


1.40 
1.90 
1.77 1 
1.19, 

0.581 

0.69 
1.16 
1.37 
2.09 
2.97 


4.81. 
3  32 
2.89 
2.28 
4.49 


2,00 
1.86 
2.66 
8.07 


1.36  34.71 
0.84  37.29 
1.65 
2.04 
2.21  36.84 


1.1128.41 
0.56  24.98 
1  09    .... 


1.72 


39.23 
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Location  of 

Stations. 

Tbmpebatubb  — 

STATIOX. 

• 

COUNTY. 

• 

1 

a 

• 

1 

■  •  «  « 

23.6 
21.0 

■  «  •  • 

258 

'sslo 

249 
24.6 

*2'4'9 
25.2 

22.8 

• 

• 

• 

a 

•  m  m  • 

•  »  a  • 

'58".6 
595 
6*3.3 

63!  6 

62.7 
•2.6 

■  MB* 

■  «     ■     • 

63.4 
62.4 

61.0 

• 

• 
a 
9 

•  •  •  • 

•  «  •  « 

63.4 

66.! 

66.6 

660 
66.4 

•  •     ■    « 

6<2 
65.3 

64.7 

4i 

8 
U 

d 

Great  Lates  (Continued). 
SIcaneatelaa 

Onondaga  

Orleans 

Oswego  

«  «  •  * 

Vi"6 

18.4 

'24.2 

27.6 

22.9 
22.8 

■  •  ■  • 

23!2 
22.8 

•  k  •  • 

•  •   • 

w  »  «  a 

•  ■   •   ■ 

24.1 

22.6 

262 

28.i!i 

25.1 
24.8 

•  •  •  • 

25.2 
25.2 

24.8 

■   •  •  • 
«   •  •  • 

'4*7.0 

47.4 
50  7 

•  ■  •  * 

51.6 

507 
50.4 

«  «  «  • 

5*1!  3 
50.4 

48.0 

«   «   ■   w 

■  •  ■   « 

69.« 
69.9 

•  «  *  • 

■  «  •  • 

'7'l6 

71.4 
71.7 

■  •  •  • 

7'l5 
70.9 

70.4 

Ridffowav 

Uf^iuater   .................. 

Fnlton  

Oswego  

Palermo .. ............ 

69.0 

Oswefo  

694 

Pbcenix 

Lyons 

Wavne 

7bl6 

Rose 

•       f 

Erie 

Erie,  Pa 

69.0 

Central  LoMti 

70  2 

FleniinfiT 

Ca  vnira 

70.4 

Sherwood 

Schuyler 

Senec.i 

Watkins  

Romnlns.. ........  — ... 

70  2 

Ithaca 

TompkinH 

09.9 

Mean 

20.2 

689 

*  Mean  lemperatnrc^  are  derived  from  tri-daily  ob«erTation«.     ^Mean  tam peralares  are  de 

(2)  United  Stales  Weather  Bureau.    All  moans  not  otherwise  indlcate<l  are  derived  from  maxi 

NOTB  —The  mean  temperature  and  average  total  precipitation  for  the  several  regions  are 
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Deobves  (Fahr). 

Precipitation  - 

-  (Inches) 

1 

• 

1 

1 

• 

1 

o 

1 

§ 

> 

1 

% 
8 

s 

§ 

a 

« 
S 

a 
a 

<5 

• 

a 
s 
P 

• 

.a 

• 

2     t 
5  56;0.97 

m 

0 

s 

• 

1 

a 

■ 

u 

1 

O 

• 

1 

• 

1 

144 

• 

1 

2 

o 
a 

»  •  «  « 

•  a  «  • 

•   w  •    • 

2.08 

3.84 

2.15 

2.31 

5.89 

4.05 

5.08 

3.48 

3.73 

39.08 

•  •  •  - 

•  •  *  • 

■   w   a   • 



«  • 

3  00 

2  9) 

2.00  0.57 

2  51 

3.28 

6.18 

1.11 

4.13 

0.96 

2.38 

0.89  28.96 

«  •  «  • 

■   *  a  • 

•  ■  •  > 

■  •  ■  • 

«  •  «  • 

1.61 

4.76 

3.63  1.13 

2.45 

2.33 

5  97 

2.47 

4  31 

2.81 

8.33 

3.82  38  02 

*  «  ■  « 

.   •   •   « 

•   •  •  ■ 

•  •  »  • 

3.93 

7.35 

4.74'.... 

2.94 

2.49 

3.64 

2  70 

588 

2  52 

4.11 

2.29 

•  •  •  - 

oo.t 

47.0 

43.0 

37.0 

45.9 

204 

4.90 

4.79 

1.06 

2.46 

1.57 

5.89 

3.0U 

4  05 

1.45 

3.95 

3.16  38.33 

59.6 

46.3 

41.2 

23  6 

45.2 

2.00 

5.13 

3.67 

0  41 

2.36 

2.31 

5.07 

2  13 

2.51 

2.02 

3.60 

2.36  33.57 

>  ■  »  - 

•  •  •  • 

^  ^ 

•  •  •  « 

.... 

1.52 

5.23 

6.26  0.90 

2  59 

1.54 

2.35 

3.27 

5.15 

2.46 

4  27 

0.86  36.40 

60  3 

47.4 

43.8 

20.0 

.... 

3.57 

4.28 

5.25  1.02 

2.27 

2.42 

3.05 

3.72 

1.26 

3.24 

164    .... 

•    w    A   ■ 

•    •as 

•  «  «  ■ 



2.63 

4.87 

4.73  0.98 

3.04 

J. 32 

4.71 

2.68 

4.59 

1.76 

3  64 

2.07  37.02 

61  0 

4ft0 

44.0 

32.0 

49. 6 

1.52 

3.96 

1.41 

1.46 

2.63 

4.67 

5.50 

3.47 

3  73 

2.01 

2.90 

1  56  36.81 

60.fi 

46.8 

44.3 

27.9 

478 

1.86 

4.41 

4  50 

1.49 

3.15 

3.04 

4.58 

2.74 

4.55 

3.61 

2.32 

1.12 

37.37 

60.8 

46.5 

44.0 

27.4 

47.7 

1.80 

4.29 

3.95 

1.40 

2.42 

2.41 

4.29 

3.72 

4  93 

8.10 

2.88 

0.40  34.59 

w    «   •    • 

■  M    *    • 

■  B      *      • 

•  »  •  ■ 

■  «  ■  • 

•  •  •  " 

L8i 

509 

4.85 

0.63 

8.03 

2.97 

5.41 

2.64 

■  •  ■  • 

4.33 

3.66 

2.14 

1.67 

1.06 
1.06 

37.63 

61.2 

47.1 

44  3 

28.6 

48.1 

2.34 

3.66 

4  47 

2.90 

4  50 

2  43 

4.92 

3.17 

5.10 

8.30 

2  92 

2.08 

4*1.79 

60  6 

46.7 

44  7 

27.7 
25.2 

47.7 

140 

4.61 
5.52 

4.75 

1  02 
1.22 

2.64 

4.36 

3.69 

2.43 

3.84 

4.37 

2.00 
3.31 

1.00 
1.49 

36.17 

»* 

46.1 

41.9 

46  1 

1.85 

4.92 

2.53 

3  19 

4.90 

2.98 

4.63 

2.57 

39.13 

riv^ed  fr«'»m  maximum  and  miaimam  by  tbe  Draper  thei'moeraph. 
mam  and  minimum  by  tba  ordinary  aelf-registering  thermometers, 
derived  from  tbe  moutbly  values  for  tbe  regien. 


(I)  Voluntary  observer. 


336 


Eighth  Annual  Report  op  the 


Statistics  of   Temperature 


l\*estem  Plateau 
Anf^elica 
Humphrey 
Elmira 

Eastern  Plateau 

Oxford .  1 ...  A 

Cortland 

Oooperstown 

Waverly 

Northern  Plateau 
Lowville 


Atlantic  Coast 
New  York  City 
Setauket 

Hudfion  Valley 
Albany 

Hnneytnead  Brook 
West  Point 

Cliamplain  Valley 
PlattsDurgh  Barracks 

St.  Lawrence  Valley 
*  Madison  Barracks  . 

Canton  

North  Hammood 
Potsdam 

Oreat  Ixikes 

Buffalo 

Rochester 

FonNlajfara 

Baldwinsvilltf 

Oawejfo 

Palermo 


Erie,  Pennsylvania  . . . 


Central  Lakes 
Ithaca 


Averafce  departure 


*  One  month  interpolated  in  mean  for  199ft 
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AND  Precipitation — Annual. 
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Deseription  of  Stations. 


WESTERN  PLATEAU  —  ALLEOAITZ  COUNTY. 

Station,  Alfred  —  In  Chaegb  op  Mr.  Laurence  La  Forge  at 

Alfred  University. 

BstabllBhed  In  1889;   l&titude«  42  deg.  15  min.  north;   longitude,  77  deg.  65  min.  wwt; 
eleyation,  1,824  feet. 

The  town  of  Alfred  is  situated  near  the  upper  limit  of  a  valley 
which  opens,  in  a  northeasterly  direction,  toward  the  Alfred  sta- 
tion of  the  New  York,  Lake  Erie  and  Western  Railroad,  2  miles 
distant.  The  station  is  located  in  the  town^  half-way  np  the  east- 
em  slope  of  the  valley,  on  both  sides  of  wbi'Ch  the  hill  rises  to  the 
heights  of  from  100  to  200  feet. 

Until  the  latter  part  of  1895,  the  observatory  was  equipped  as 
follows: 

A  standard  Green  barometer  was  hung  in  a  room  (heated  in 
winter)  on  the  first  floor  of  a  house  on  Sayles  street  The  maxi- 
mum, minimum,  wet  and  dry  thermometers,  with  a  Draper  ther- 
mograph, were  located  in  a  louvred  shelter  of  a  pattern  of  the 
United  States  Weather  Bureau  standard.  The  shelten  is  7  feet 
above  the  ground,  and  35  feet  from  any  buildings. 

The  rain-gauge  was  28  inches  above  the  ground,  and  30  feet  from 
buildings. 

The  station  has  been  very  recently  completely  equipped  with  an 
anemograph  and  anemometer,  a  thermograph  and  a  sunshine 
recorder,  also  soil  thermometers;  and  systematic  observations  for 
the  determination  of  the  climate  of  the  locality  are  being  made. 


WESTERN  PLATEAU  —  CATTARAUGUS  COUNTY. 
Station,  Humphrey  —  Mr.  Charles  E.  Whitney,  Observer. 

Equipped  (by  Signal  Service)  1885-1886;  latitude,  42  deg.  12  min.  north;  longitude,  78  deg. 
24  min.  west;  rievation,  1,960  feet,  as  determined  by  aneroid  readings;  no  data  have 
been  preyiously  obtainable,  and  consequently  the  height  given  in  the  report  of  1889  is 
▼ery  much  in  error. 

The  station  is  about  10  miles  northeast  of  the  Great  Valley  sta- 
tioD  of  the  New  York,  Lake  Erie  and  Western  railroad.    It  is  neaor 
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the  summit  of  a  ridge  of  hills^  350  feet  above,  and  on  the  nortli- 
wefit  side  of  a  stream  which  flows  into  the  Allegany  River  at  Great 
Valley  station.  The  hills  in  this  section  rise  to  an  average  hedght 
of  1,900  or  2,000  feet  above  tide,  and  are  intersected  by  numer- 
ous d«ep  valleys. 

Mr.  Whitney's  station  is  situated  between  two  knolls,  toward 
the  east  and  west  respectively,  whose  summits  are  from  50  to  80 
feet  above  the  station. 

The  dry  and  wet  bulb  and  the  maximum  and  minimum  thermome- 
ters are  placed  under  the  roof  of  a  piazza  facing  toward  the  south, 
in  an  angle  formed  by  the  main  portion  of  the  house  and  a  wing  on 
the  eastern  side.  The  height  of  the  thermometers  above  the 
ground  is  about  7  feet;  above  the  floor  of  the  piazza,  5^  feet,  and 
below  its  roof,  3  feet.  The  width  of  the  piazza  is  4  feet.  The 
thermometers  are  hung  several  inches  away  from  the  wall  of  the 
building. 

The  rain-gauge  is  situated  about  45  feet  north-northwest  of  the 
main  portion  of  the  house.  Two  or  three  dwarf  fruit  trees  are  at 
a  distance  of  12  or  15  feet,  and  are  the  only  obstacles  to  a  free  cir- 
culation of  air  in  the  vicinity.  The  top  of  the  gauge  is  4  feet  Jibove 
the  ground. 

An  anemometer  placed  at  this  station  is  mounted  on  the  south 
gable  of  the  house,  7  feet  above  the  ridge  and  about  30  feet  above 
the  ground. 


WESTERN  PLATE AU  —  CHAUTAUQUA  COUNTY, 
Station,  Arkwright  ^  Miss  Etta  L.  Wilcox,  Observer. 

Established  in  August,   1800;    special  temperature  station;  latitude,  42  deg.  26  min. 
north;   longitude,  79  deg.  15  min.  west;  elevation,  1,260. 

This  station  is  situated  about  6  miles  east  southeast  of  Dunkirk, 
on  the  range  of  hills  which  bordeirs  the  shore  of  Lake  Erie.  The 
writer's  observations  of  an  aneroid  barometer  give  the  elevation 
of  this  station  as  approximately  685  feet  above  the  level  of  Lake 
Erie.  The  thermograph  is  located  at  the  house  of  Mr.  E.  I.  Wil- 
cox, which  stands  on  the  northern  slope  of  a  ridge  rising  above  the 
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general  level  of  the  hills  to  a  heigtht  of  200  or  300  feet,  half  a  mile 
in  the  rear  of  the  station.  The  ground  falls  away  from  Mr.  Wil- 
cox's house  toward  the  north  and  west,  so  that  there  is  an  unob 
structed  view  toward  Buffalo  plains  and  over  Lake  Erie.  The 
station  is  somewhat  sheltered  from  the  south  winds  bj  the  ridge 
mentioned,  but  air  currents  from  all  other  directions  have  a  free 
circulation  about  it.  The  shelter  of  the  Draper  thermograph  is 
placed  at  the  eastern  end  of  a  northern  piazza,  at  a  height  of  4  J 
feet  above  the  floor  and  7  feet  from  the  ground.  The  eastern  and 
western  ends  of  the  piazza  are  formed  by  wings  projecting  about 
7  feet  from  the  body  of  the  house;  the  thermogra/ph  being  placed 
about  1  foot  distant  from  the  outer  side  of  the  piazza.  The  rays 
of  the  sun  are  excluded  from  the  shelter  and  its  vicinity  at  all 
times,  excepting  possibly  for  an  hour  in  the  late  afternoons  of  sum- 
mer. 


WESTERN  PLATEAU  —  CHAUTAUQUA  COUNTY. 
Station,  Jamestown  —  Mr.  N.  D.  Lewis,  Observer. 

Established  Iq  November,  1895;  latitude,  42  deg.  06  min.  north;    longitude,  79  deg. 
16  min.  west;  elevation,  1,321  feet. 

This  station  is  situated  in  the  city  of  Jamestown,  on  the  crest  of 
a  hill  extending  in  an  easterly  and  westerly  direction.  The  sur- 
rounding country  is  hilly,  mainly  a  moraine  formation,  intersected 
by  short  valleys. 

Maximum  and  minimum  thermometers  are  exposed  on  the  east- 
ern side  of  the  house,  at  a  height  of  15  feet  from  the  ground,  and 
are  protected  by  a  piazza  roof.  They  are  exposed  to  the  sun's 
rays  only  at  sunrise  in  mid- winter. 

The  rain-gauge  stands  on  a  level  surface,  and  is  15  to  20  feet 
from  the  nearest  tree  or  buildings.  Its  top  is  9  feet  above  the 
ground. 
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WESTERN  PLATEAU  —  CHEMUNG  COUNTY. 

Station,  Elmira  —  Messrs.  W.  S.  &  O.  B.  Gbrity,  Observers. 

EstabllBhed  November,  1888:  latitude,  42  deg.  06  mln.  nortli;  longitude,  76  deg.  66  mln. 
west;  eleration,  863  feet. 

The  city  of  Elmira  Is  located  upon  the  broad  valley  bottom  of 
the  Ghemnng  river,  at  its  point  of  intersection  with  a  deep  depres- 
sion extending  northward  from  Pennsylvania  to  the  valley  of  Sen- 
eca lake.  Beyond  the  city  limits  the  hills  rise  abruptly  from  the 
flat  lands  to  the  higlier  levels  of  the  Western  Plateau. 

The  meteorological  station  is  located  near  the  center  of  the  city 
at  the  business  house  of  Messrs.  Grerity,  on  the  southeast  comer  of 
Lake  and  CaiTol  streets.  The  thermometer  j^helter  projects  from 
a  window  on  the  north-northwest  side  and  second  story  of  the 
brick  building.    Its  dimensions  are  approximately  3  feet  in  width, 

« 

2  feet  in  depth  and  3  feet  in  height,  the  thermometers  being  se- 
cured near  its  center  at  a  distance  of  18  inches  from  the  window, 
which  is  always  closed.  The  sides  and  front  of  the  shelter  are 
closed,  the  provision  for  ventilation  consisting  of  an  open  bottom 
and  air  spaces  between  the  top  and  sides.  The  thermometers  are 
18  feet  above  the  pavement. 


WESTERN  PLATEAU  —  LIVINGSTON  COUNTY. 
Station,  Avon  —  Mr.  W.  G.  Markham,  Observer. 

EBtabliflhed  in  August,  1895;   latitude,  42  deg.  66  min.  north;   longitude,  77  deg.  47  min. 
west;    elevation,  586  feet 

This  station  is  located  in  open  country  of  the  Genesee  Valley 
bottom,  23  miles  south  of  Lake  Ontario,  and  is  about  100  rods  east 
of  the  Genesee  river  and  25  feet  above  its  highest  level.  At  high 
water  the  valley  is  carried  over  an  area  1^  miles  in  breadth.  The 
surface  is  gently  undulating  to  the  east,  while  westward,  hills  rise 
to  a  considerable  elevation.  The  valley  is  broad  and  ox>en  toward 
the  south. 

Maximum  and  minimum  thermometers  are  attached  to  the  north 
end  of  a  building,  their  height  above  the  ground  being  5  feet. 
They  are  protected  by  a  hood  6  inches  deep,  open  toward  the 
north,  an^the  rays  of  the  sun  are  excluded  at  all  hours. 
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The  rain-gauge  is  mounted  upon  a  poet,  its  top  being  4  feet  8 
inches  above  the  ground.  The  supfiace  near  by  is  quite  level,  and 
the  gauge  is  at  sm  ample  distance  from  obstructions  to  free  air 
circulation. 


WESTERN  PLATE AU  —  LIVINGSTON  COUNTY. 
Station,  Mount  Morris  —  Mr.  J.  Knappenbbrg,  Observer. 

BstabllBhed  June,  1890;  latitude,  42  deg.  42  mln.  north;  longitude,  77  deg.  56  mln.  weet; 
eleTatioDf  525  feet,  (approximately). 

Mt.  Morris  is  situated  in  the  valley  bottom,  on  the  borders  'of 
Dansville  creek.  The  course  of  the  stream  in  this  vicinity  is 
toward  the  north,  hills  of  moderate  elevation  rising  on  the 
eastern  and  western  sides.  The  general  surface  of  the  neighbor- 
ing  country  slopes  rapidly  from  the  high  hills,  further  south, 
toward  the  plains  of  the  Great  Lake  region. 

The  maximum  and  minimum  thermometers  are  exposed  on  the 
north  side  of  Mr.  Knappenberg's  barn,  and  are  said  to  be  shel- 
tered  from  sunlight  at  all  hours,  and  also  from  moisture.  The 
rain-gauge  stands  freely  exposed  in  the  yard. 


WESTERN  PLATEAU  —  SCHUYLER  COUNTY. 
Station,  Wbdgbwood  —  Mr.  O.  P.  Corwin,  Observer. 

Equipped  with  standard  instruments  In  December,  1889;   latitude,  42  deg.  26  mln.  nortli; 
longitude^  76  deg.  66  mln.  west;  elevation,  1,860  feet 

This  station  is  situated  on  the  high  hills  which  rise  abruptly 
from  the  valley  of  Seneca  lake,  and  is  about  three-quarters  of  a 
mile  west  of  Wedgewood  depot  of  the  Fall  Brook  Coal  Company's 
railroad.  The  ground  rises  gradually  to  the  west  and  south  of 
Mr.  Corwin^s  house,  where  the  instruments  are  located,  but  slopes 
away  from  it  in  all  other  directions.  The  temperature  and  rain- 
fall at  this  station  should  fairly  represent  the  climatic  features  of 
the  highlands  near  the  central  lakes. 

The  thermometer  shelter  is  about  30  feet  west  of  the  house,  and 
is  supported  on  posts  at  a  height  of  4  feet  above  the  sod.    Its 
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dimensions  are  about  3^  by  2^  feet  at  the  base  and  3  feet  in  height. 
The  sides  are  of  board  (unpainted),  with  a  door  of  the  width  of  the 
shelter  on  the  east  side.  Ventilation  is  obtained  by  spaces  about 
one-eighth  of  an  inch  in  width  between  the  boards,  and  by  a  large 
number  of  holes  bored  in  the  sides  at  such  an  angle  that  rain  is 
excluded.  The  top  double,  with  an  air  space,  and  has  a  slight 
slope.  The  thermometers  are  hung  near  the  center  of  the  shelter. 
The  rain-gauge  is  placed  on  a  post  4^  feet  above  the  ground,  that  it 
may  be  above  snow-drifts.  The  only  obstacles  to  a  free  circula- 
tion of  air  in  the  vicinity  of  the  gauge'is  a  hedge  of  shrubs  20  feet 
distant  and  about  12  feet  in  height. 


WESTERN  PLATEAU  —  STEUBEN  COUNTY. 
Station,  South  Canistbo  —  Mr.  James  E.  Wilson,  Observer. 

Equipped  Noyember,  18S9;  latitude,  42  deg.  12  mln.  north;    loogltude,  77  deg.  34  znln. 
west;  elevation,  1,480  feet. 

This  station  is  situated  in  the  valley  of  a  creek,  5  miles  south- 
southeast  of  the  town  of  Cani«teo.  The  hills  rise  abruptly  from 
the  valley  at  distances  ranging  from  100  to  200  feet  on  the  eastern 
and  western  sides  of  the  station.  The  high  ridges  of  the  surround- 
ing country  are  separated  by  deep  valleys  similar  to  the  one  in 
which  the  station  is  located,  opening  northward  toward  the  Canis- 
teo  river.  The  highest  point  in  the  neighborhood  is  the  "Swale," 
about  3  miles  east  of  the  station. 

The  dry  and  wet  and  the'  maximum  and  minimum  thermometers 
are  exposed  under  a  piazza  of  Mr.  Wilson's  house,  5  feet  in  width 
and  facing  the  northeast.  The  thermometers  are  secured  to  a 
window  of  the  house  with  air  space  between.  Canvas  is  spread 
along  the  front  of  the  piazza  to  exclude  the  rays  of  the  morning 
sun  from  the  instruments  and  also  from  the  piazza  floor.  The 
thermometers  are  5  feet  above  the  ground. 

The  rain-gauge  is  20  feet  distant  from  the  nearest  building  10  or 
12  feet  in  height,  and  about  as  far  from  a  few  small  fruit 
trees.  The  height  of  the  top  of  the  gauge  above  the  ground  is  2 
feet 
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WESTERN  PLATEAU  —  WYOMING  COUNTY. 
Station,  Arcade  —  Mr.  J.  D.  Tatb,  Observer. 

Established  April,  1890;  latitude,  42  deg.  82  mln.  north;  longitude,  78  deg.  26  min.  west; 
elevation,  1»707  feet 

This  statioiQ  is  located  near  the  eastern  side  of  a  ridge  of  hills 
which  lie  west  of  a  valley  extenddng  from  Arcade  to  Sandusky. 
The  valley  of  Arcade  is  about  2  miles  west-northwest  of  the  sta- 
tion. Toward  the  north  the  ground  slopes  gently  from  the 
station  to  the  valley  bottom,  140  feet  below;  while  toward 
the  west  and  southwest  the  ridge  rises  to  a  height  of  100  to  200 
feet  above  the  station.  The  surronnding  country  is  very  hilly, 
some  of  the  higher  summits  reaching  an  elevation  of  more  than 
2,000  feet  above  tide. 

The  dry  and  wet  bulb,  maximum  and  minimum  thermometers 
areexposedoutof  the  north  window  of  an  unheated  one-story  wing 
of  Mr.  Tate's  house.  The  sides  of  the  shelter  are  the  window 
blinds,  which  are  secured  in  a  position  at  right  angles  to  the  wall 
of  the  house  by  a  wide  board  forming  the  top  of  the  shelter.  The 
thermometers  are  9  feet  above  the  ground,  and  facing  outward, 
are  reached  by  steps.  The  front  of  the  shelter  is  open,  while  a 
wide  board  at  the  bottom  cuts  off  radiation  from  the  ground. 

The  rain-gauge  is  about  40  feet  northwest  of  the  house.  There 
are  no  trees  or  other  obstructions  to  a  free  air  circulation  in  its 
vicinity.    The  top  of  the  gauge  is  26  inches  above  the  ground. 


WESTERN  PLATEAU  —  WYOMING  COUNTY. 
Station,  Vabtsburoh  —  Mr.  H.  O.  Orr,  Observer. 

Equipped  with  maximum  and  minimum  thermometers  In  February,  1893;    latitude, 
42  deg.  46  min.;  longitude,  78  deg.  20  min.;  elevation  not  known. 

The  town  of  Varysburgh  is  situated  in  the  Tonawanda  val- 
ley, which  extends  nearly  north  and  south  through  western 
Wyoming  county.  The  station  is  located  within  the  limits  of  the 
village. 
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The  thermometer  shelter  is  built  substantially  after  the  specifl- 
catkms  of  the  United  States  Weather  Bureau,  having  louvred 
sides  and*  a  sloping  shingled  roof.  It  is  24  feet  southeast  of  the 
nearest  building  (a  bam)  and  i«  not  affected  by  any  artificial  heat. 
The  thermometers  are  5i  feet  above  the  ground. 

The  rain-gauge  stands  on  level  ground,  30  feet  south  of  Mr.  Orr's 
house  and  12  feet  south  of  a  small  fruit  tree.  The  top  of  the  gauge 
is  2  feet  above  the  ground. 


EASTERN  PLATEAU  —  BROOME  COUNTY. 

Station,  Binohamton  —  Supbeintbndbnt  of  State  Hospital; 

Mb.  J.  J.  Eastman^  Obsbbvbr. 

Established  (by  Signal  Service)  October,  1889;  latitude,  42  deg.  07  min.  nortli;  longitude, 
15  deg.  56  min.  west;  eleyation,  870  feet 

The  instruments  are  located  on  the  grounds  of  the  pumping  sta- 
tion of  the  State  hos>pital  water- works,  on  the  northern  bank  of  the 
Susquehanna  river.  NoTth  of  the  station  the  ground  rises  ab- 
ruptly to  the  hospital  groundis,  over  200  feet  above,  and  beyond 
the  hospital  the  grounjd  continiues  to  rise  to  a  much  greater  eleva- 
tion. The  station  is  at  the  outskirts  of  the  city  of  Binghamton, 
which  lies  on.  the  broad  plain  toward  the  south  and  wetrt. 

The  dry  bulb  and  maximum  and  minimum  thermometers  are 
exposed  in  a  louvred  shelter,  built  after  the  signal  service  specifi- 
cations, and  is  supxKnrted  at  the  height  of  12  feet  from  the 
ground  on  a  skeleton  platfoirm.  It  is  90  feet  west  of  the  pumping 
station,  100  feet  north  of  the  river  bank,  and  about  30  feet  above 
m^ean  water  level  of  the  river. 

The  rain-gauge  is  90  feet  west  of  the  water- works,  and  there  are 
no  obstructions  nearer  than  this  to  interfere  with  a  free  air  circu- 
lation.  The  top  of  the  gauge  is  8  feet  above  the  ground. 
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EASTERN  PLATEAU  —  OHENANOO  COUNTY. 
Station,  Oxford  —  Mr.  JbHN  P.  Davis,  Observer. 

Latitude.  42  deg.  26  mln.  north;  longitude,  75  deg:  40  min.  irMt;  eleration,  1,000  feet; 
location  changed  to  Oxford  Tillage  in  1888. 

This  station  is  located  at  Mr.  Davirf  residence  in  the  town  of 
Oxford,  on  the  western  side  of  the  Ohemango  river  valley;  the  sur- 
face being  nearly  level  in  the  vicinity  of  the  station. 

The  maximnm  and  minimum  thermometers  are  secured  6  feet 
above  the  «od,  to  the  north  side  of  a  bam.  They  are  protected  by 
louvred  wings  at  the  sides,  and  by  a  closed  board*  roof. 

The  rainrgauge  is  situated  in  the  garden^  about  25  feet  distant 
from  the  barn.^  Its  top  is  2  feet  above  the  ground. 


EASTERN  PLATEAU  —  DELAWARE  COUNTY. 

m 

Station,  South  Kortrioht  —  Mr.  D.  C.  Sharpe,  Observer. 

Establiehed  (by  SlgnM  Seryice)  in  1888;    equipped  by  State  Serrice,  February,  1890; 
latitude,  42  deg.  20  min.  north;  longitude,  74  deg.  48  min.  west; '  eleyatlon,  1,700  feet. 

This  station  is  located'  in  a  deep  valley  of  the  Oatskill  moun- 
tains through  which  the  western  branch  of  the  Delaware  river 
flows  in  a  southwesterly  direction.  On  the  southern  side  of  the  val- 
ley the  mountains  rise  to  a  height  of  about  1,000  feet,  and  to  a 
somewhat  less  elevation  on  the  northern  side.  The  valley  at  this 
point  is  about  one-half  mile  wide,  the  station  being  located  near 
its  center. 

The  maximum  and  minimum  thermometers  are  exposed  In  a 
doorway  about  2  feet  deep,  on  the  north-northwest  side  of  Mr. 
Sharpens  house. 

The  instruments  face  toward  the  northeast,  and  are  never 
reached  by  the  direct  sunlight.  The  hall  into  which  the  door  leads 
is  unheated.  The  walls  of  the  building  are  of  wood.  The  ther- 
mometers are  about  8  feet  above  the  sod. 

The  rain-guage  is  20  feet  distant  from  the  south  side  of  the 
-bouse.    The  top  of  the  gauge  is  2  feet  above  the  ground. 
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EASTERN  PLATEAU  —  DELAWARE  COUNTY. 
Station,  Bloomvillb  —  Mr.  P.  J.  Campbell,  Observer. 

Established  in  August,  1885;   latitude,  42  deg.  20  xnin.  north;  longitude,  74  deg.  49  mln. 
west;   elevation,  1,560  feet 

Bloomville  station  is  situated  on  the  flat  land-s  lying  on  the 
western  side  of  the  Delaware  river;  and  is  one-fourth  of  a  mile 
from  +he  terminus  of  the  U.  and  D.  railway.  R  is  surrounded  by 
high  hills,  excepting  toward  the  north  and  northeast. 

The  maximum  and  minimum  thermometers  are  placed^  at  a 
height  of  5^  feet  above  the  ground,  on  the  northern  side  of  the 
house.  They  are  sheltered  by  a  hood  3  feet  wide  and  4  feet  long. 
Neither  the  thermometers  nor  the  adjacent  walls  are  subjected  to 
the  sun's  rays  or  to  artificial  heating. 

The  ram-gauge  stands  on  level  ground  50  feet  from  the  nearest 
building  (which  is  about  20  feet  high).  The  top  of  the  gauge  is 
4  feet  3  inches  above  the  ground. 

The  winter  climate  is  not  considered  severe  in  this  vicinity,  the 
ground  seldom  freezing  to  a  greater  depth  than  1  foot. 


EASTERN  PLATEAU  —  MADISON  COUNTY. 
Station,  Brookfield  —  Mr.  D.  B.  Stillman,  Observer. 

Established  December,  1889;   latitude,  42  deg.  48  mln.  north;   longitude,  75  deg.  20  mln. 
west;  elevation,  1,850  feet. 

The  town  of  Brookfield  is  situated  in  the  deep  valley  of  Beaver 
creek,  a  small  stream  flowing  southward  into  the  Unadilla  river. 
The  hills  rise  abruptly  on  the  eastern  and  western  sides  of  the 
town  to  heights  ranging  from  200  to  800  feet. 

The  meteorological  station  is  located  at  Mr.  Stillman's  house 
which  stands  a  few  hundred  feet  east  of  the  creek,  the  ground  in 
its  vicinity  rising  gradually  toward  the  eastern  hills. 

The  dry  and  wet  bulb,  and  the  maximum  and  minimum  ther- 
mometers are  supported  by  a  horiz-ontal  board  facing  the  north 
window  of  an  unheated  haJlway  in  the  second  floor  of  the  building. 
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The  Poof  of  the  house  projects  over  the  thermoaneteps,  affording  a 
partial  shelter  from  rain.  The  walls  of  the  buildin'g,  with  the 
high  eastern  hills,  shade  the  instruments  until  late  in  the  after- 
noons of  summer,  when  thej  are  exposed  to  the  rays  of  the  sun 
for  about  an  hour.  The  thermometers  are  about  12  feet  above  the 
ground  and  1  foot  distant  from  the  window. 

The  rain-gauge  is  located  about  40  feet  from  the  western  side  of 
the  house,  its  top  being  2  feet  above  the  ground. 


EASTERN  PLATEAU  —  MADISON  COUNTY. 

Station,  Hamilton,  at  Colgate  Academy  —  Prop.  W.  P.  Lanq- 

WORTHY,  Observer. 

Established  June,  1894;  latitude,  42  deg.  49  min.  north;  longitude,  76  deg.  36  min.  weet; 
elevation,  1,000  feet. 

Colgate  academy  is  situated  at  the  outskirts  of  the  village  of 
llamilton  and  has  practicallj  the  free  exposure  of  the  open 
country.  The  station  is  located  on  the  broad  valley-bottom;  hills 
of  a  moderate  elevation  beginning  at  a  eonsiderable  distanice  from 
the  academy. 

Dry  and  wet,  maximum  and  minimum  thermometers  are  placed 
in  a  louvred  shelter  of  standard  dimensional  and  construction, 
which  is  supported  at  a  height  of  2  feet  above  a  board  platform, 
and  12  feet  above  the  ground.  It  is  about  100  feet  distant  from 
the  academy  in  an  open  field,  and  there  are  no  obstacles  to  a  free 
air  circulation. 

A  rain-gauge  is  secured  to  a  comer  post  rising  above  tho  plat- 
form imd  is  about  13  feet  above  the  ground. 
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EASTERN  PLATEAU  —  ORANGE  COUNTY. 

Station,  Middlbtown  —  In  Charqb  of  Sbldbn  H.  Talcott,  M. 
D.,  Dr.  Allbn  and  Mr.  Ewbr,  Obsbrvbrs.    At  thb  Statb  Hos- 

PITALJ;  • 

Bstabllslied  January,  1890;  latitude,  41  des.  25  mln.  north;  longitude,  74  deg.  26  mln. 
west;  elevation,  700  feet. 

The  state  hospital  is  located  about  1  mile  southwest  of  Middle- 
town,  and  is  about  50  feet  above  the  city.  The  ground  slopes 
rapidly  away  from  the  station  toward  the  north  and  east,  but 
southward  the  country  is  nearly  level  with  the  station,  or  rises 
slightly  above  it. 

The  dry  and  wet,  maximum  and  minimum  thermometers  are  ex- 
posed on  the  northern  side  of  a  wing  of  the  hospital,  one  and  one- 
half  stories  in  height.  The  instruments  are  secured  to  frame- 
work facing  the  window,  2  feet  distant  from  it,  and  10  feet 
above  the  ground.  The  thermometers  are  about  4  feet  below  the 
poof,  which,  extending  4  feet  beyond  the  wall,  is  utilized  as  a 
shelter.  The  rays  of  the  sun  are  entirely  excluded  from  the  in- 
struments and  the  sod  beneath,  in  the  morning  by  the  high  wall 
of  the  main  building,  which  extends  for  170  feet  or  more  toward 
the  north,  and  in  the  afternoon  by  a  northern  extension  of  the 
wing.  The  window  is  only  opened  for  the  purpose  of  moistening 
the  wet-bulb  thermometer.  The  room  within  is  unheated  but  the 
corridor  in  the  basement  beneath  is  warmed  by  steam  during  the 
winter.  The  thermometers  are  about  40  feet  distant  from  the 
main  building. 

The  rain-gauge  is  exposed  on  a  lawn  east  of  the  main  building 
and  about  100  feet  from  it.  There  are  no  obstructions  to  a  free 
air  circulation  in  the  vicinity  of  the  gauge,  other  than  a  few  orna- 
mental fiihrubs  30  or  40  feet  distant. 
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EASTERN  PLATEAU  —  ORANGE  OOUNTT. 

Station,  Poet  Jbrvis  —  Peofbssor  John  M.  Dolph,  Observer. 

Established  November,  1889;  special  temperature  station;  equipped  with  a  thermo- 
graph in  December,  1890;  latitude,  41  deg.  21  mln.  north;  longitude,  74  deg.  40  mln.  west; 
eleyation,  470  feet. 

Port  Jervis  is  fidtuated  between  the  Delaware  and  Neversink 
rivers,  at  a  short  distance  north  of  their  point  of  junction.  The 
valley  of  the  Delaware  makes  an  abrupt  turn  at  this  point,  from 
the  southeast  to  the  southwest,  the  Neversink  river  entering  from 
the  northeast  at  the  bend.  The  surface  irises  gradually  toward 
the  north  in  the  vicinity  of  the  station,  which  is  aboTit  50  feiet 
above  the  river  surflace.  But  beyond  the  city  limits  high  hills 
olose  in  abruptly  about  the  valley. 

The  thermometers  and  thermograph  are  exposed  m  a  louvred 
sbelter  built  sulbstantially  after  the  i>attem  employed  by  the 
United  States  Weather  Bureau.  The  shelter  is  about  20  feet 
from  the  northeastern  side  of  the  house,  and  3  feet  above  the 
ground. 

The  rain-gauge  is  placed  upon  a  post  at  a  height  of  4  feet  8  inches 
above  the  ground,  between  two  low  buildings  whose  roofs  rise 
above  the  gauge  to  a  height  aibout  equal  to  their  distance  from  it. 


EASTERN  PLATEAU  —  OTSEGO  COUNTY. 
Station,  Ooopbrstown  —  Mr.  G.  Pombrot  Kbesb,  Obsbrvbr. 

Established  1864;  latitude,  42  deg.  41  min;  north;  longitude,  74  deg.  67  mln.  west;  eleva- 
tion, 1,300  feet. 

Cooperstown  is  situated  in  the  valley  at  the  soTithem  end  or  foot 
of  Otsego  lake,  hills  rising  abruptly  on  the  eastern  and  western 
sides  of  the  town.  The  stream  flowing  south  from  the  lake 
through  a  narrow  valley,  forms  one  of  the  principal  sources  of  the 
Susquehanna  river.  The  meteorological  station  is  200  feet  south- 
west from  the  shore  of  the  lake,  and  is  suflSdently  isolated  from 
the  buildings  of  the  town  to  admit  of  a  very  free  air  circulation. 
The  hills  on  the  eastern  and  western  sides  of  the  valley  are  re- 
spectively ooie^half  and  three-fourths  of  a  mile  from-  the  station. 

23 
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The  dry,  wet,  maximum  and  minlmmn  thermometers  are  se- 
cured to  the  side  posts  of  a  northern  piazza  of  Mr.  Keese's  resi- 
dence; their  distance  from  the  ground  "being  about  9  feet,  and 
from  the  piazza  roof,  5  feet.  The  sun  reaches  the  piazza  only 
near  the  hours  of  rising  and  setting,  and  at  these  times  one-half 
of  the  piazza  is  always  iiu  the  shade  of  a  projecting  doorway; 
hence  by  moving  the  thermometers  from  one  side  of  the  piazza  to 
the  other,  they  are  kept  shaded  for  several  hours  pre- 
ceding the  time  of  observation.  The  walls  of  the  house  are  of 
brick,  from  which  the  instruments  are  separated  by  at  least  sev- 
eral inches  of  air  space. 

The  rain-gauge  is  60  feet  south  of  the  house,  and  has  no  obstacle 
to  a  free  air  circulation  in  its  vicinity.  The  top  of  the  gauge  is  4 
feet  above  the  ground. 

Mr.  Keese's  record  of  temperature  was  kept  during  36  years 
from  readings  of  a  Qireen  standard  thermometer,  with  which  the 
instrument  furnished  by  this  service  early  in  1890  was  found  to 
agree  closely.  The  rain-gauge  in  use  for  3G  years  was  the  Pike 
"  conical "  form,  which,  as  compared  with  the  gauge  of  the  New 
York  Bureau,  is  found  to  give  a  slightly  deficient  registration. 
The  exposure  of  the  instruments  has  been  substantially  the  same 
during  the  entire  period  of  the  record. 


EASTERN  PLATEAU  —  OTSEGO  COUNTY. 
Station,  New  Lisbon  —  Mb.  G.  A.  Yates,  Observeu. 

Establisbed  November,  1S92;  latitude,  42  deg.  35  min.  north;  longitude,  75  deg.  13  mln. 
west:  elevation »  1,234  feet. 

This  station  is  situated  in  the  open  country  on  the  rolling  lands 
of  the  Butternut  Creek  valley^  which  is  here  about  three- fourths 
of  a  mile  wide,  the  adjacent  hills  being  of  moderate  elevation. 

Maximum  and  minimum  thermometers  are  exposed  in  a  louvred 
shelter  of  United  States  standard  form  and  dimensions;  their  height 
from  the  sod  being  6  feet.  The  shelter  is  30  feet  northeas-t  of  Mr. 
Yates'  house,  and  is  near,  but  not  directly  under,  a  fruit  tree. 

The  rain-gauge  is  supported  by  a  fence  post  at  a  height  of  6  feet 
from  the  ground.    A  bam  40  feet  away  is  the  nearest  building. 


New  York  Weather  Bureau.  355 

■ 

EA/STERN  PLATEAU  —  OTSEGO  COUNTY, 
Station,  Onbonta  —  Messrs.  Ford  and  Ford,  Observers. 

Bstabli^bed  August,  1894;  latitude,  42  deg.  27  min.  north;  longitude,  75  deg.  6  min. 
west;  elevation,  1,000  feet. 

The  town  of  Oneonta  is  situated  in  a  valley  of  the  eastern  high- 
lands, at  the  junction  of  the  Susquehanna,  Charlotte  and  Schenevus 
rivers. 

The  maximum  and  minimum  thermometers  are  exposed  in  front 
of  the  drug  grtore  of  Messrs.  Ford,  on  the  north  «ide  of  Main  street. 
The  instruments  are  6  feet  above  the  sidewalk.  Direct  sunlight 
is  excluded  by  an  awning;  bijt  the  pavement  is  liable  to  become 
heated  in  the  early  morning  and  the  late  afternoon. ' 

The  rain-gauge  is  mounted  at  the  center  of  the  flat  tin  roof  of 
the  business  block,  at  a  height  of  about  40  feet  from  the  ground; 
the  bottom  of  the  gauge  resting  upon  the  roof. 


EASTERN  PLATEAU  —  SOHyYLER  COUNTY. 
Station,  Perry  City  —  Mr.  W.  H.  Jepfers,  Observer. 

Equipped  with  standard  instruments  in  December,  1889;  latitude,  42  deg.  03  min.  north; 
longitude,  76  deg.  44  min.  west;  elevation,  1,038  feet. 

This  station  is  located  about  4  miles  west-southwest  of  Truman«- 
burgh,  on  the  hills  west  of  Cayuga  lake,  from  whose  shore  it  is 
about  6  miles  distant.  Mr.  Jeffers'  house  is  situated  on  the  west 
bank  of  a  brook  which,  after  flowing  southward  50  rods,  meets  a 
larger  stream  emptying  into  Cayuga  lake;  the  ground  rising  grad- 
uallv  from  the  vallev  of  the  creek  toward  the  northwest  and  south. 
At  a  distance  of  8  railps  to  the  south  is  the  range  of  Newfield  hills, 
whose  summit  reaches  an  altitude  of  2,100  feet;  and  a  similar 
high  tract  of  land  lies  to  the  west  of  the  station  near  Seneca  lakr. 
The  valley  in  which  the  station  is  situated,  with  others  opening 
out  of  it,  form  an  irregular  depression  extending  through  thi.^ 
western  range  of  hills. 
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The  maximum^  miiniinu'in,  wet  and  dry  bulb  thennometera  are 
exposed  in  a  shelter  built  on  the  north  side  of  a  low  wing  of  Mr. 
Jeflfers'  house.  The  bottom  of  the  shelter,  which  is  about  4^  feet 
above  the  ground,  is  constructed  of  slat  work,  which  cuts  off  radia- 
tion from  the  sod.  The  sides  are  louvred  in  the  manner  adopted 
by  the  Signal  Service,  and  a  slanting  roof  and  a  door  opening 
toward  the  north  are  provided. 

The  rain-gauge  is  about  80  feet  east  of  the  house  and  about  30 
feet  south  of  a  corn  house.  The  gauge  is  2  feet  9  inches  above  the 
ground*. 


EASTERN  PLATEAU  —  TIOGA  COUNTY. 
Station,  Wavbrly  —  Mr.  T.  P.  Yates,  Obsbrvbr. 

Established  by  Signal  Service  In  August,  1887;  laUtude,  42  deg.  01  mln.  north;  longitude, 
76  deg.  84  mln. -west;  eleratioD,  824leet. 

This  station  is  near  the  northeastern  limits  of  the  village  of 
Waverly,  and  its  surroundings  are  more  like  an  open  country  than 
might  be  expected  from  its  proximity  to  the  village.  The  station 
is  about  two-thirds  of  the  distance  between  the  gradual  slope  from 
the  Susquehanna  river  and  the  hills  a  mile  away,  which  form  the 
northern  boundary  of  the  valley.  The  elevation  of  the  hills  in 
this  vicinity,  on  either  the  north  or  south  side  of  the  valley,  prob- 
aibly  does  not  exceed  300  to  500  feet. 

The  dry  and  wet  bulb  and  the  maximum  and  minimum  ther- 
mometers are  exposed  in  a  shelter  40  feet  east  of  Mr.  Yates'  house. 
The  shelter  consists  of  a  double  unpainted  box  open  at  the  bottom 
having  an  air  space  1  inch  in  width  between  the  sides,  and  with 
slat  work  at  the  top  opening  to  the  ventilators  in  the  ridged  roof. 
Some  additional  ventilation  is  also  obtained  through  a  few  spaces 
from  one-eighth  to  lone-fourth  of  an  inch  in  width  between  the 
board®  at  the  sides  of  the  shelter.  The  dimensions  of  the  shelter 
(outside)  are  2  by  3  feet  at  the  base  and  2 J  feet  in  height,  exclusive 
of  the  iTOof.  The  thermometer  supports  are  secured  to  a  board 
near  the  back  or  south  side  of  the  inner  box,  and  the  door  of  the 
shelter  opens  toward  the  north.  The  height  of  the  thermometers 
a;bove  the  sod  is  4J  feet. 
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The  rain-gauge  is  6  feet  north  of  the  shelter,  45  feet  from  the 
house  (which  has  two  stories  and  an  attic),  and  about  35  feet  from 
the  branches  of  a  large  fruit  tree.  The  top  of  the  gauge  is  6  feet 
above  the  ground. 


EASTERN  PLATEAU  —  ULSTER  COUNTY. 

Station,  Mohonk  Lake,  at  the  Mountain  House  —  Mr.  A.  K. 

Smiley,  Observer. 

Established  In  November,  1895;  latitude,  41  deg.  47  mln.  north;  longitude,  74  deg.  09  min. 
west;  elevation,  1,286  feet. 

/This  station  is  situated  about  12  miles  west  of  the  Hudson  river 
upon  a  mountain  ridge  separating  the  Shawangunk  and  Wallkill 
valleys.  Immediately  east  of  the  station  the  ground  falls  away 
precipitously  for  several  hundred  feet  to  the  valley  lands,  and 
thence,  more  gradually,  to  the  Wallkill  river,  between  which  and 
the  Hudson  the  surface  is  comparatively  flat.  There  is  also  a  sharp 
descent  from  the  Mountain  House  to  the  valley  on  the  northwestern 
side.  The  summit  of  the  range  is  a  ridge  of  rocks  rising  a  hundred 
feet  or  more  from  the  easrtem  border  of  Mohonk  lake;  the  Moun- 
tain House  being  situated  In  the  northwestern  side,  and  com- 
manding an  unobstructed  view  over  the  valley  in  that  direction. 

The  dry,  wet-b.ulb,  maximnm  and  minimum  thermometers  are 
exposed  on  the  southeastern  piazza  of  a  small  building  belonging 
to  the  hotel,  and  fronting  toward  the  lake.  The  instruments  are 
secured  to  the  side  of  the  house,  and  are  protected  by  the  piazza 
roof,  which  is  about  17  feet  wide.  They  are  exposed  to  the  rays 
of  the  sun  between  the  hours  8  and  9  a.  m.  Their  height  above 
the  ground  is  10  feet,  and  above  the  water  surface  18  feet. 

The  rain-gauge  stands  on  a  floating  boat  wharf  at  a  distance  of 
150  feet  from  the  nearest  building  or  woods.  The  top  of  the  gauge 
is  3  feet  above  the  lake. 
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NORTHERN  PLATE AU  —  FRANKLIN  COUNTY. 
Station,  Saranao  Lake  —  Edwin  R.  Baldwin,  M.  D.,  Observer. 

Batabllahed  November,  1898;  latitude,  44  deg.  19  mln.  north;  longitude,  74  deg.  06  min. 
west;  elevation  about  1,500  feeL 

This  station  is  situated  in  the  village  of  Saranac  Lake,  one- 
eighth  mile  from  the  Saranac  river,  and  75  or  100  feet  above  its 
surface;  the  ground  about  the  station  being  very  nearly  level. 
A  hill  rises  about  100  feet  above  the  station  toward  the  north- 
east, and  at  a  considerable  distance  north  and  northeastward  is  a 
range  of  the  Adirondack  mountains. 

Maximum,  minimum,  dry  and  wet-bulb  thermometers  are 
placed  in  a  shelter  having  louvred  sides,  its  dimensions  being 
26  inches  in  length,  18  inches  deep  and  28  inches  high.  The  shel- 
ter has  a  peaked  shingled  roof,  and  is  painted  white.  It  is  located 
in  the  rear  of  Mr.  Baldwin's  house,  over  turf,  and  is  50  feet  from 
the  nearest  building.  The  thermometers  are  4^  feet  from  the 
ground. 

The  rain-gauge  stands  near  the  shelter,  and  is  2  feet  above  the 
ground. 


NORTHERN  PLATEAU  —  FULTON  COUNTY. 
Station,  Qloversville  —  Mr.  L.  W.  Chamberlain,  Observer. 

Established  (by  Mr.  Chamberlain)  December.  1883;  latitude,  48  deg.  6  mln.  north;  longi- 
tude, 74  deg.  30  mln.  west;  elevation,  850  feet. 

The  city  of  Qloversville  is  situated  on  the  southern  slope  of  the 
Adirondack  Plateau,  near  the  upper  limits  of  a  valley  tributary 
to  the  Mohawk ;  the  city  being  about  600  feet  above  the  Mohawk 
river.  The  station  stands  o«n  the  city  hospital  grounds,  which 
slope  sharply  upward  at  the  eastern  border  of  the  city. 

The  instrument  shelter  stands  on  the  slope  west  of  and  below 
the  hospital  building,  38  feet  distant;  and  there  are  no  objects 
nearer  than  this  to  obstruct  the  air  circulation.  The  shelter,  con- 
taining a  full  set  of  thermometers,  is  constructed  after  the  specifl- 
cations  of  the  Weather  Bureau,  and  stands  5  feet  above  the  sod. 

The  rain-gauge  is  located  on  the  same  slope  20  feet  north  of  the 
shelter,  and  at  about  the  same  level. 

Mr.  Chamberlain  has  made  careful  and  systematic  observations 
upon  the  weather  for  the  past  15  years. 
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NORTHERN  PLATEAU  —  LEWIS  COUNTY. 
Station^  Number  Four  —  Mr.  Charles  Fbnton,  Observer. 

Established  by  the  National  Service  in  December,  1888;  equipment  completed  by  the 
State  in  December,  1889;  latitude,  43  deg.  60  min.  north;  longitude,  75  deg.  12  mla.  west; 
elevation,  1.571  feet. 

The  flftation,  Fenton's  Number  Four,  is  18  miles  east  of  Lowville, 
near  the  western  limits  of  the  Adirondack  wilderne^.  The  sta- 
tion stands  on  a  plateau  which  commands  a  view  of  Beaver  lake, 
about  one-half  mile  distant,  and  also  a  considerable  range  of  the 
surrounding  country  in  all  directions.  Since  the  hills  in  this  sec- 
tion are  much  lower  than  the  peaks  of  the  eastern  Adirondacks, 
the  air  circulation  about  the  station  is  nearly  unobstructed. 

The  dry^  wet  bulb  and  maximum  and  minimum  thermometers 
are  exi)osed'near  the  northwest  corner  of  Mr.  Fenton^s  main  build- 
ing in  a  single-louvred  shelter  of  the  Signal  Service  pattern.  The 
shelter  is  about  11  feet  above  the  ground,  and  is  reached  by  a  nar- 
now  platform  extending  out  about  10  feet  from  the  piazza  of  the 
house.  It  is  exposed  to  the  rays  of  the  sun  until  about  9  in  the 
morning;  but  during  the  remainder  of  the  day  the  shelter  is 
shaded  by  the  main  building. 

The  rain-gauge  is  situated  on  open  ground,  free  from  obstacles 
to  a  favorable  exposure.  The  height  of  the  funnel  is  about  3  feet 
from  the  ground.  The  barometer  (by  Schneider  Bros.)  is  hung 
near  the  window  of  an  unheated  room  on  the  first  floor  of  the 
building. 


NORTHERN  PLATEAU  —  LEWIS  COUNTY. 
Station,  Turin  —  Mr.  R,  T.  Church,  Observer. 

Establtflhed  by  the  State  Service  in  October.  1890;  latitude,  48  deg.  88  min.  north;  longi- 
tude, 7S  deg.  25  min.  west;  elevation,  1,240  feet. 

This  station  is  located  on  the  same  terrace  of  "  Tug  Hill  "  range 
already  described  with  reference  to  Constableville;  but  the  pla- 
teau is  not  so  wide  as  at  the  latter  place,  and  the  hills  rise  much 
more  abruptly  westward  from  Turin  toward  Gomer  Hill  (the  high- 
est point  of  the  range)  whose  summit  is  2,100  feet  above  tide.  A 
consideration  of  the  very  heavy  rains  or  cloud  bursts  which  have 
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occurred  during  past  years  in  this  section,  as  well  as  its  ex- 
ceedingly severe  winter  climate  and  deep  enows,  indicate  the  ex- 
ifitencee  of  peculiar  meterological  conditions  well  worthy  of  fur- 
ther investigations. 

This  station  is  situated  about  one^fourth  of  a  mile  west  of  the 
village  of  Turin,  and  is  but  a  few  hundred  feet  from  the  base  of  the 
steep  hills  of  the  range. 

The  dry  and  wet  bulb  thermometers,  and  the  maximum  and 
minimum,  are  exposed  out  of  a  north  window  on  the  first  floor  of 
Mr.  Church's  house.  The  afternoon  sun  is  excluded  by  wings 
from  the  eastern  and  western  sides  of  the  window;  and  over  these 
a  slanting  board  cover  is  placed^  forming  a  shelter  from  rain  and 
snow.  The  windows  are  always  closed  and  the  rooms  are  un- 
heated.  The  sod  immediately  beneath  the  instruments  is  pro- 
tected at  all  hours  by  the  house  and  a  fir  tree  at  its  northwestern 
corner.    The  dwelling  is  a  frame  house. 

The  rain-gauge  is  located  in  an  open  field  100  feet  distant  from 
the  house.  The  height  of  the  mouth  of  the  gauge  is  5  feet  above 
ground. 


C0A8T  REGION  —  SUFFOLK  COUNTY. 
Station,  Brbntwood  —  Mb.  W.  H.  Ross,  M.  D.,  Obsbrvbb. 

Established  February.  3891;  latitude,  40  deg.  46  min.  north;  longitude,  78  deg.  14  min. 
west;  elevation,  75  feet 

This  station  is  situated  1  mile  northeast  of  Setauket  post-ofBce, 
at  a  distance  of  one-fourth  mile  from  the  Hotel  Austral. 

The  maximum  and  minimum,  dry  and  wet  bulb  thermometers 
are  exposed  on  the  north  side  of  Dr.  Ross'  residence,  about  6  feet 
above  the  floor  of  a  veranda,  wliose  roof  acts  as  a  shield  from  the 
sun  and  weather.  Their  height  above  the  ground  is  7  feet.  The 
rain-gauge  has  a  favorable  exposure  upon  an  open  plat  of  ground. 
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COAST  BEOION  —  SUFFOLK  COUNTY. 
Station,  Setaukbt  —  Mr.  Sblah  B.  Strong,  Observer. 

Equipped  with  State  instruments  in  January,  1890;  latitude,  40  deg.  57  min.  north; 
longitude,  73  deg.   06  min.  west;  elevation,  40  feeL, 

This  Nation  is  situated  1  mile  northeast  of  Setauket  post-offlce 
ui>on  a  neck  of  land  projecting  into  estnaries  of  Long  Island 
sound.  The  Oldfleld  light,  a  prominent  point  of  the  northern  coast 
of  Long  Island,  is  about  1  mile  distant  toward  the  northwest. 

Mr.  Strong's  house  stands  on  ground  40  feet  above  sea-lev«l,  with 
jn  open  exposure  on  all  sides  excepting  the  northeast^  where  a 
cedar  grove  stands  on  a  flight  elevation. 

The  instrument  shelter,  containing  a  full  equipment  of  ther- 
mometers, is  fastened  to  a  window  casing  on  the  north  side  of  the 
house.  It  is  louvred  on  three  sides,  with  slat  work  at  the  bottom; 
the  side  facing  the  window  being  open.  The  dimenrfons  of  shelter 
are:  Width,  20  inches;  height,  24  inches;  depth,  10  inches.  Its 
height  above  ground  is  6  feet^  and  the  distance  from  the  window  4 
inches. 

The  roof  of  an  open  piazza  prevents  the  rays  of  the  afternoon 
sun  from  reaching  the  shelter,  while  a  grove  toward  the  east  has 
a  similar  effect  in  the  morning. 

The  rain-gauge  ^ttamds  upon  nearly  level  ground,  and  is  well 
removed  from  obstructioniB  to  a  free  air  circulation.  Its  height 
eubove  ground  Is  12  inches. 

Observations  upon  temperature  and  iralnifall  have  been  made 
continuously  at  this  station  since  1885,  Signal  Service  instruments 
being  used  until  1890. 


COAST  REOION  —  WESTCHESTER  COUIOTY. 
Station,  Bedford  —  Mr.  William  A.  Hyde,  Observer. 

Established  in  March.  1894;  latitude,  41  deg.  11  min.  north;  longitude,  73  deg.  89  min. 
west;  eleTatlon.  about  290  feet. 

Mr.  Hyde's  residence  is  situated  in  the  hamlet  of  Bedford  Centre, 
having  practically  the  exposure  of  the  open  country,  which  is  a 
rolling  plateau  in  this  vicinity. 
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The  maximum  and  minimum  thermameters  are  located  undt^r 
the  roof  of  a  porch,  on  the  south  side  of  the  house.  Thej'  are  se 
cured  to  a  post,  at  an  elevation  of  6  feet  above  the  ground^  and  5 
feet  above  the  piazza  floor.  Rajs  of  the  sun  are  excluded  from  the 
instrument  by  maple  shade  trees  and  by  a  screen  over  the  ther- 
mometers. 

The  rain-gauge  is  mounted  about  4  feet  above  the  ground,  on  the 
fence  of  an  open  lot.    The  exposure  is  very  satisfactory. 


HUDSON  VALLEY  —  COLUMBIA  COUNTY. 

Station,  Lebanon  Springs —  Mr.  Arthur  K.  Harrison,  Ob- 
server. 

Established  in  March,  1892;  latitude.  42.deg.  29  mln.  north;  longitude.  73  deg.  20  mln. 
west;  elevation,  ^30  feet. 

This  station  is  located  on  the  eastern  side  of  a  narrow  valley 
which  runs  nearly  north  and  south  through  the  high  hills  of  eastern 
Columbia  county. 

The  maximum  and  minimum  thermometers  are  exposed  on  the 
northern  side  of  a  building  under  a  "  hood;  "  their  distance  from 
the  walls  of  the  building  being  5  or  6  inches,  and  from  the  ground 
5  feet. 

The  rain-gauge  is  exposed  in  a-'Slightly  sloping,  open  meadow. 
Its  height  above  ground  is  1  foot  4  inches. 


HUDSON  VALLEY  —  DUTCHESS  COUNTY. 
Station,  Wappingbr's  Falls  —  Mr.  H.  C.  Townsexd,  Observer. 

Equipped  with  rain-gauge  May.  lb»0,  with  maximum  and  minimum  tliermometers  In 
February,  1863;  latitude,  41  deg.  35  mln.  north;  longitude,  73  deg.  56  min.  west. 

This  station  is  located  at  the  eastern  edge  of  the  town  of  Wap- 
pinger's  Falls,  in  the  valley  of  Wappinger's  creek.  The  surround- 
ing country  is  broken,  one  of  the  higher  hills  rising  about  300  feet 
west  of  the  station.  The  station  stands  on  a  point  of  land  extend- 
ing into  Wappinger's  lake,  a  body  of  water  1  mile  long  and  about 
half  a  mile  wide. 
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The  maximum  and  minimum  thermometers  are  exjwsed  on  the 
northwestern  side  of  a  small  wing  of  Mr.  To  wnsend's  house,  and  in 
a  shallow  angle  formed  by  the  wing  and  the  main  portion  of  the 
house.  They  are  protected  by  a  shelter  3  feet  high,  3  feet  wide 
and  1  foot  deep;  its  top  and  back  being  of  solid  wood,  and  the  front 
and  sides  of  lattice  work.  During  the  summer  the  sun  reaches 
the  shelter  for  about  an  hour  in  the  morning  and  afternoon,  but  at 
other  seasons  it  is  entirely  shaded.  The  thermometers  are  5  feet 
2  inches  above  the  ground  and  8  inches  from  the  wing  wall.  The 
room  within  is  not  heated. 

The  rain-gauge  is  50  feet  from  the  house,  and  at  ample  distance 
from  trees  and  buildings.  Its  top  is  7  feet  4  inches  above  the 
ground. 


HUDSON  VALLEY  —  DUTCHESS  COUNTY. 
Station,  Honbymead  Brook  —  Dr.  Jambs  Hyatt,  Observer. 

Equipped  AprU,  1890;  latitude,  41  deg.  51  min.  north;  longitude.  73  deg.  42  min.  west; 
elevation,  450  feet.  ' 

This  station  is  situated  about  i  mile  southeast  of  the  village  of 
Stanfordville  and  is  about  4  rods  distant  from  the  track  of  the 
N.  D.  and  C.  R.  R.  The  valley  through  which  this  road  passes 
opens  toward  the  southron thwest  into  the  Hudson  valley;  hence 
it  is  thought  that  the  meteorological  conditions  of  the  station  are 
similar  to  those  of  the  Hudson  valley  north  of  the  Highlands. 
The  general  surface  rises  for  several  miles  east  and  southeast 
from  the  station  to  the  high  hills  west  of  the  Harlem  valley,  while 
in  its  immediate  vicinity  the  ground  Is  broken  by  numerous  irregu- 
lar hills  having  a  comparatively  small  elevation. 

The  dry  and  wet  bulb,  and  the  maximum  and  minimum  ther- 
mometers are  placed  at  the  angle  formed  by  the  northeast  side  of 
the  main  portion  of  Mr.  Hyatt's  house  and  the  northwest  side  of  a 
wing  projecting  about  4  feet  from  the  main  building,  the  instru- 
ments thus  fronting  toward  the  north.  The  thermometers^  ex- 
cepting the  maximum,  are  sheltered  by  board  sides  and  bottom, 
and  a  sloping  roof,  the  front  being  wholly  open  to  the  northwest. 
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and  the  back  half  open.  The  maximum  thermometer  is  placed 
near  by,  outside  the  shelter.  The  wings  of  the  house  exclude  the 
sun  at  all  hours. 

The  rain^auge,  which  was  constructed  by  Mr.  Hyatt,  is  70  feet 
southeast  of  the  house.  Its  top  is  4J  feet  above  the  ground.  Its 
readings  agree  well  with  the  gauge  of  the  State  service. 


HUDSON  VALLEY  —  DUTOHBSS  COUNTY. 
Station,  Poughkbbpsib,  Vassar  College  Observatory. 

Latitude,  41  deg.  41  min.  north;  longitude,  73  deg.  53  min.  west;  eleyaUon,  180  feet. 

This  station  is  located  on  a  plateau  180  feet  above  the  Hudson 
river  and  about  2  miles  from  its  eastern  bank.  The  country  is 
rolling  and  quite  flat  in  the  immediate  vicinity^  giving  an  open 
exposure. 

The  thermometers  are  placed  in  a  louvred  shelter  of  standard 
pattern,  about  50  feet  from  the  college  observatory,  and  not  far 
from  a  clump  of  evergreeu  trees.  The  shelter  is  exposed  to  sun*- 
light  excepting  in  the  early  morning  and  late  afternoon.  The 
thermometers  are  5  feet  above  the  sod. 

The  rain-gauge  ie  a  copper  bucket,  10  inches  in  diameter,  mado 
by  Badger  &  Sons,  furnished  by  the  New  England  Weather  Ser- 
vice.   It  is  about  40  feet  distant  from  the  observatory. 


HUDSON  VALLEY  —  PUTNAM  COUNTY. 
Station,  Garmbl  —  Mr.  Thomas  Manning,  Observer. 

Date  of  establishment  not  known;  latitude,  41  deg.  26  min.  north;    longitude,  73  deg. 
40  min.  west;  elevation,  500  feet. 

This  station  is  about  1,000  feet  east  of  the  village  of  Carmel,  near 
the  foot  of  a  gradual  descent  from  the  village.  The  surrounding 
country  is  much  broken  by  abruipt,  irregular  hills,  probably  not 
exceeding  300  or  400  feet  in  height  above  the  general  surface. 
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The  station  is  equipped  with  a  maximuin  and  minimum  ther- 
mometer, owned  by  Mr.  tMianning^  and  a  rain-gauge  of  the  pattern 
used  in  the  Croton  aqueduct  system.  The  thermometers  are  ex- 
posed on  the  northern  piazza  of  Mr.  Manning's  house,  at  the  height 
of  5  feet  above  the  floor,  and  at  about  the  same  distance  below  the 
roof.  The  instruments  are  aibout  15  feet  from  the  western  or  near- 
est end  of  the  piazza,  the  roof  of  which  (8  feet  in  width),  with  the 
hill  westward,  probably  ehields  the  thermometeir  from  the  direct 
rays  of  the  sun  at  all  hour^. 

The  rain-gauge  is  on  level  ground,  about  100  feet  south  of  the 
house,  and  has  am  unobstructed  air-circulation  about  it.  The  fun- 
nel of  the  gauge  i»  al>out  12  iiiches  in  diameter,  and  its  height  above 
the  ground  is  12  inches. 


HUDSON  VALLEY  —  SARATOGA  COUNTY. 
Station,  Stillwater  —  Rev.  R.  G.  Thompson,  Observer. 

Bvtabllshed  May,  1898;  latitude,  42  deg.  67  min.  north;  longitude,  78  deg.  46  min.  west. 

This  station  is  located  in  the  town  of  Stillwater,  in  the  Hudson 
river  valley,  which  at  this  podnt  is  about  1  mile  in  width,  high 
hills  rising  on  each  side.  The  river  Is  about  40  rods  distant  from 
the  station. 

The  maximum  and  minimum  thermometers  are  exposed  on  a 
nori?hem  piazza,  on  the  northeastern  side  of  the  house  in  summer, 
and  on  the  northwestern  side  in  winter.  They  are  5  feet  from  the 
brick  wall  of  a  room  heated  throughout  the  year;  being  mounted 
Ofu  a  backing  of  inch  board,  with  screens  of  the  same  material  at 
the  top  and  side».  In  winter  the  sun  sitrikes  the  back  and  end  of 
the  shelter  for  a  short  time  in  the  afternoon,  but  in  its  summer 
position  the  shelter  is  shielded  at  all  hours  by  the  house  and  by 
large  elm«  near  by.  The  thermometers  are  7^  feet  above  the 
ground. 

The  rain-gauge  is  placed  on  level  ground  25  feet  from  buildings, 
and  10  feet  from  a  small  fruit  tree.  The  top  of  the  gauge  is  about 
14  iniches  above  the  ground. 
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MOHAWK  VALLEY  —  ONEIDA  COUNTY. 
Station,  Bomb  —  H.  C.  Sutton,  M.  D.,  Observer. 

Date  of  establishment  not  known;  equipped  by  the  State  Senrtce  in  October,  1890;  lati- 
tude, 43  deg.  11  min.  north;  longitude,  75  deg.  28  min.  west:  elevation,  446  feeL 

Borne  is  situated  at  the  western  extremity  of  idie  Mohawk  valley 
near  the  summit  of  the  water  shed  separating  the  Hudson  river 
sfystiem  from  that  of  the  great  lakes.  The  valley  at  this  point  is 
broad  and  flat,  opening  westward  toward  Oneida  lake  and  the 
great  lake  region.  The  exposure  of  instruments  has  been  changed 
several  times  during  the  two  years  past;  but  at  present  the  maxi- 
mum and  minimum  and  dry  and  wet  bulb  thermometers  are  se- 
cured to  t^e  northern  post  of  an  open  summer  house,  whose  roof 
affords  a  protection  from  rai^s,  and,  with  buildings  towards  the 
east  and  west,  excludes  the  sun  at  all  hours. 

The  rain-gauge  is  located'  south  of  the  summer  house  at  an 
ample  distance  from  build/ings.  Its  top  is  12  iniohes  from  the 
ground. 


CHAMPLAIN  VALLEY  —  SABATOGA  COUNTY. 
Station,  Saratoga  —  Mr.  W,  H.  Hall,  M.  D.,  Observer. 

Established  October,  1890;  special  temperature  station;  laUtude,  48  deg.  06  min.  north; 
longitude,  73  deg.  48  min.  west;  elevation,  270  feet 

The  general  surface  in  the  vicinity  of  Saratoga  is  a  plain,  bor- 
dered on  the  west  by  the  Palmerstown  range  of  hills,  and  on  the 
east  ridges  of  lesser  height  separate  the  plain  from  the  Hudson 
river.  The  station  is,  no  doubt,  subject  to  the  conditions  of  both 
the  Ohamplain  and  Hudson  valleys;  but  the  character  of  the 
topography  of  Saratoga  county  indicates  that  the  prevailing  air 
currents  are  from  the  north  rather  than  the  south.  There  are  no 
records  of  previous  systematic  meteorological  observations  for 
Saratoga  covering  a  period  longer  than  one  year. 

The  thermograph  was  removed  in  May,  1892,  from  the  location 
described  in  the  report  of  1890,  and  is  now  exposed  out  of  the  north 
window  of  the  tower  of  the  High  School  building,  at  a  height  of  50 
feet  from  the  ground. 
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CHAMPLAIN  VALLEY  —  WARREN  COUNTY. 
Station,  Glens  Falls  —  Prof.  C.  L.  Williams,  Observer. 

Established  October,  1891;  latitude.  43  deg.  19  min.  norfb;  longitude.  78  deg.  40  min. 
west;  elevation,  340  feet  (approximately). 

Glen®  Falls  village  is  at  the  southern  border  of  Warren  county, 
on  the  bank  of  the  Hudson  river,  which  at  this  point  flows  eastward 
through  a  broad  valley.  The  country  is  nearly  flat  toward  the 
»outh,  and  also  northward  as  far  as  the  French  mountain  range  on 
the  eastern  shore  of  Lake  George. 

The  statiofn  is  located  at  the. Glens  Falls  acadiemy.  No.  60  War- 
ren street.  The  shelter  is  secured  to  the  northern  side  of  a  wood 
building,  10  by  10  feet,  which  is  built  against  the  brick  school 
building.  The  shelter  is  30  inches  high  by  18  inches  deep  by  24 
inches  wide.  Its  sides  are  of  wood,  free  air  circulation  being  ob- 
tained by  slits  at  all  the  edges,  and  through  the  wire  screen  in 
front.  The  height  of  the  thermometers  (dry,  wet,  maximum  and 
minimum)  is  4  feet  from  the  ground. 

The  rain-gauge  is  placed  2  feet  above  an  open  plat  of  ground  and 
60  feet  from  any  buildings. 


ST.  LAWRENCE  VALLEY  —  FRANKLIN  COUNTY. 
Station^  Malonb  —  Mr.  A.  B.  Johnson,  Observer. 

Established  In  the  town  in  November  of  1889,  and  discontinued  in  the  summer  of  1890; 
the  present  station  was  established  in  November,  1890;  latitude,  44  deg.  57  min.  north; 
longitude,  74  deg.  19  min.  west;  elevation,  810  feet. 

The  town  of  Malone  is  at  the  base  of  the  lower  foot  hills  of  the 
Adirondacks,  from  which  the  ground  slopes  gradually  and  uni- 
formly to  the  St  Lawrence  river,  18  miles  distant.  The  station  is 
located  on  the  summit  of  a  rise  of  ground  IJ  miles  south  .south- 
west of  the  town,  and  about  200  feet  above  the  tracks  of  the  Ver- 
mont Central  railroad.  The  station  command®  a  very  extensive 
view  of  the  St.  Lawrence  valley  toward  the  north  and  west,  and  of 
the  Adirondack  mountains  to  the  southward. 

The  dry,  wet,  maximum  and  minimum  thermometers  are  ex- 
posed  about  15  feet  from  the  northern  side  of  Mr.  Johnson's  resi- 
dence, in  a  shelter  built  after  the  specifications  of  the  United 
States  standard. 

The  rain-gauge  stands  in  an  open  space  90  feet  distant  from  the 
nearest  buildings  and  3  feet  above  the  ground. 
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ST.  LAWRENCE  VALLEY  —  JEFFERSON  COUNTY. 
Station,  Watebtown  —  Mr.  F,  M.  Porter,  Observer. 

Establislied  October,  1890;  transferred  to  Mr.  Porter  In  July,  1894;  latitudB,  48  deg. 
67  min.  north;  longitude,  75  deg. -64  mln.  west;  elevation,  680  feet  (approximately). 

This  station  is  located  at  Mr.  Porter's  residen'ce,  154  State  street, 
about  IJ  mile«  southeast  of  the  business  center  of  Watertown,  its 
exposure  being  practically  that  of  the  open  country.  The  station 
stands  near  the  summit  of  a  ridge,  being  about  100  feet  higher 
than  the  former  station  in  the  citv. 

The  thermometeps  hang  in  a  shelter  2  feet  8  inches  long,  12 
inches  deep  and  3  feet  high,  with  louvred  windows  and  a  glazed 
door  in  front.  The  roof  is  sloping,  the  bofctom  and  back  are  closed, 
the  door  opening  toward  the  northeast.  The  shelter  is  situated 
mid'way  between  a  low  wing  of  the  house  and  the  barn,  30  feet 
distan/t  from  each.  It  is  secured  to  a  post  at  a  height  of  5  feet 
above  the  sod. 

A  barometer  located  in  a  room  on  the  first  floor  of  the  house 
was  found  to  be  out  of  adjustment  and  was  returned  to  the  central 
office  for  correction. 

The  rain-gauge  is  fastened  at  the  back  of  the  shelter,  its  top 
being  well  above  the  roof  and  7  feet  from  the  ground. 


ST.  LAWRENCE  VALLEY  —  ST.  LAWRENCE  COUNTY. 
Station,  North  Hammond  —  Mr.  C.  A.  Wooster,  Observer. 

Established  (by  the  National  Service  with  a  standard  thermometer)  In  November,  1888; 
and  completely  equipped  by  the  State  Service  In  December.  1889;  latitude,  44  deg.  30  mln. 
north;  longitude,  75  deg.  40  min.  west;  elevation,  about  340  feet. 

The  station  is  situated  in  the  open  country  6  miles  north  of  the 
Hammond  depot  of  the  Rome,  Watertown  and  Ogdensburg  rail- 
road, and  about  1  mile  from  the  St.  Lawrence  river.  Northwest- 
ward from  the  station  the  surface  of  the  country  is  nearly  flat,  with 
a  gradual  slope  toward  the  river;  whilst  toward  the  east,  sutd 
300  feet  from  the  station,  the  general  surface  rises  some  30  or  40 
feet    miere  are  no  high  hills  in  the  vicinity  of  the  station. 
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The  dry,  wet  and  maximum  and  minimuim  thermometens  are  ex- 
posed cm  the  northwestern  side  of  a  wing  of  the  obsierrer's  hou-se, 
and  under  the  roof  of  a  piazza  5  feet  wide.  The  instruments  are 
secured  to  the  wood  work  of  the  wing  6  feet  above  the  floor  and  9 
feet  above  t?he  ground.  The  room  within  is  heated  throughout 
the  year;  but  as  a  check,  a  standard  thermometer  located  in  a 
shaded  position  away  from  the  veranda  \s  read  at  each  observation 
and  thus  far  the  results  have  agreed  very  closely.  The  sun's  heat 
is  excluded  from  the  piazza  until  late  in  the  afternoon,  when  the 
floor  and  the  walls  are  liable  to  radiate  their  heat  to  the  instru- 
ments.   Efforts  have  been  made  to  remedy  this  defect. 

The  rain-gauge  is  located  about  35  feet  west  of  the  wing  of  the 
house  (1^  stories  in  heig'ht),  and  a  distance  from  a  low  outbuilding 
equal  to  the  height  of  the  latter.  The  top  of  the  gauge  is  about  5 
feet  above  the  ground. 


ST.  LAWBENOE  VALLEY  — ST.  LAWRENCE  COUNTY. 
Station^  Potsdam  —  Mr.  G.  W.  F.  Smith,  Observer. 

Ettablished  December,  1889;  latitude,  44  deg.  40  mln.  north;  longitude,  75  deg.  01  mln. 
west;  elevation.  300  feet  , 

This  station  Js  situated  on  Leroy  street^  Potsdam,  at  a  distance  of 
1  mile  north  from  the  center  of  the  town,  and  well  removed  from 
other  buildings.  The  station  is  about  100  feet  above  the  tracks 
of  the  Rome,  Watertown  and  Ogdensburg  railroad,  on  the  summit 
of  a  knoll  which  is  the  highest  point  within  a  radius  of  a  mile. 
The  ground  slopes  gradually  away  from  the  station  in  all  direc- 
tions. The  surrounding  country  is  flat  as  far  as  the  Adirondack 
foot  hills,  nearly  10  miles  distant. 

The  dry  and  wet  bulb  and  maximum  and  minimum  thermometers 
are  exposed  in  a  shelter  which  is  built  out  from  the  window  on  the 
north  «ide  of  a  low,  unheated  building  attached  to  Mr.  Smith's  resi- 
dence. The  eflielter  is  louvred  at  the  sides  and  front,  amd  in  the 
rear  a  small  door  gives  access  to  the  instruments  from  the  interior 
of  the  building.    The  dimensions  of  the  shelter  are  about  3  by  2^ 
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feet  at  the  base,  and  3  feet  in  heigpht.  It  has  a  slanting  double  roof 
and  slat  bottom.  The  rajs  of  the  sun  tooich  the  top  of  the  shelter 
at  noon,  but  are  excluded  from  it  at  other  times  by  the  walls  of  the 
building,  and  also  bj  a  pine  tree  west  of  the  house.  The  walls 
adjacent  to  the  shelter  are  of  wood.  The  height  of  the  thennomc- 
ters  above  the  ground  is  6  feet. 

The  rain-gauge  is  located  70  feet  north  of  the  house,  and  about 
26  feet  from  a  few  small  fruit  trees.  The  top  of  the  gauge  is  5  feet 
above  the  ground. 


ST.  LAWRENCE  VAI.LEY  —  ST.  LAWRENCE  COUNTY. 
Station,  Ogdensburg,  at  the  St.  Lawrence  State  Hospital. 

Established  December,  1889;  latitude,  44  deg.  43  znin.  north;  longitude,  75  deg.  30  min. 
west;  elevation,  258  feet. 

The  state  Hospital  is  situated  on  a  broad,  open  plain,  within  100 
rods  of  the  St.  Lawrence  river,  and  about  2  miles  from  the  center 
of  Ogdensburg.  The  thermometers  (which  belong  to  the  hospital) 
are  located  on  a  third-story  balcony  of  the  administration  building 
opening  towards  the  west-southwest.  They  are  exposed  in  a  shel- 
ter 24  inches  broad  by  30  inches  deep)  and  6  feet  in  height,  louvred 
from  top  to  base  (which  rests  on  the  piazza  floor).  The  shelter 
is  painted  brown.  The  dry  and  wet  bulb  and  maximum  and  min- 
imum thermometers  are  located  midwav  between  its"  sides, 
being  5  feet  above  the  floor  and  36  feet  above  the  ground.  The 
piazza  becomes  heated  from  the  direct  rays  of  the  sun  in  the  after- 
noon; and  hence  the  maximum  temperatures  indicated  may  be 
somewhat  too  high. 

The  rain-gauge  is  located  75  feet  southeast  from  the  nearest 
building,  upon  a  lawn.    Its  top  is  9  inches  above  the  ground. 
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ST.  LAWRENCE  VAL^LEY  —  ST.  LA  WHENCE  COUNTY. 
Station,  Massena  —  Mr.  A.  J.  Nelson,  Observer. 

Established  in  1890;  re-established  July,  1894;  latitude,  44  deg.  66  min.  north;  longitude, 
77  deg.  54  min.  west;  elevation,  200  feet  (approximately). 

Massena  is  situated  at  the  extreme  northern  border  of  the  Stale, 
ooi  the  broad  and  nearly  level  countrv  adjacent  to  the  St.  Lawrence 
river,  which  is  3  miles  distant  from  the  village.  The  maximum 
and  minimum  thennometers  are  located  at  the  .store  of  Mr.  Nelson, 
on  Harrowgate  street.  The  instruments  are  secured  to  the  rear 
or  western  wall  of  a  shed  12  feet  high  at  the  back  of  the  store;  the 
height  of ^ the  thermometer  above  the  ground  being  8  feet.  The 
shed  is  rather  loosely  boarded  on  all  sides  excepting  the  south, 
which  is  open.  The  temperatures  indicated  may  be  somewhat  too 
high,  owing  to  the  heating  of  the  adjacent  unpainted  wall  by  the 
sun. 

The  rain-gauge^is  placed  at  the  rear  of  Mr.  Nelson's  residence  on 
Grlenn  street.  Its  distance  from  the.  house  is  about  the  same  as 
the  height  of  the  building. 

The  present  location  of  the  thermometers  is  one-fourth  mile 
north  of  the  fonner  station. 


ST.  LAWRENCE  VALLEY  —  ST.  LAWRENCE  COUNTY. 
Station,  Canton  —  Mr.  C.  W.  Bolton^  Observer. 

Established  November.  18$9;  instruments  transferred  from  Prof.  Henry  Priest  to  present 
observer  in  March,  1S94.  Latitude.  44  deg.  35  min.  north;  longitude.  73  deg.  12  min.  west; 
elevation,  304  feet. 

The  meteorological  station  is  located  at  the  summit  of  a  slope 
on  the  north  side  of  the  Grasse  river,  which  is  about  300  feet  dis- 
tant. Although  within  the  limits  of  the  village,  the  station  has  a 
very  open  exposure. 

The  thermometers  are  secured  to  the  northern  wall  of  a  frame 
building,  at  a  distance  of  3  feet  from  the  northwest  corner.  A 
screen  toward  the  west  cuts  off  all  direct  ravs  of  the  sun;  but  to 
prevent  direct  radiation  to  the  thermometers  from  the  ground  in 
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the  afternoon^  a  shelter  having  louvred  sides  and  front,  with  a  solid 
top  and  bottom,  was  .to  be  placed  around  the  instruments.  These 
are  now  placed  about  5J  feet  above  the  ground. 

The  rain-gauge  is  located  about  30  feet  from  the  house,  and  is 
also  about  the  same  distance  from  the  barn.  The  height  of  por- 
tions of  these  buildings  adjacent  to  the  gauge  is  about  equal  to 
their  distance  from  it. 


GREAT  LAKE  REGION  —  CHAUTAUQUA  COUNTY. 
Station,  Wbstfibld  —  Mb.  G.  Schobnfbld,  Observer. 

Established  in  October,  1895;   latitude,  42  deg.  21  min.  north;  longitude,  79  deg.  37  mln. 
west;  elevation,  758  feet. 

This  station  is  situated  in  the  open  country,  2  miles  from  Lake 
Erie,  toward  the  north,  and  2  to  3  miles  from  the  main  ridge  of 
the  Chautauqua  county  hills  toward  the  south.  -  The  surface  is  a 
plain  slope  from  the  lake  toward  the  hills. 

The  thermometers  are  exposed  on  the  north  side  of  a  building,  2 
feet  from  its  walls  and  8  feet  above  the  ground.  They  are  pro- 
tected by  a  hood  or  roof  and  by  lattice  work  sides;  the  dimensions 
of  the  shelter  being  2x2x3  feet.  They  are  not  exposed  to 
direct  sunlight  or  other  source  of  heat. 

The  rain-gauge  stands  on  level  ground,  35  feet  from  the  nearest 
building.    Its  top  is  8  feet  above  the  ground. 

This  locality  is  not  subject  to  autumn  frosts  or  very  severe  win- 
ter weather,  a  week  of  continuous  sleighing  being  rare.  There  is 
less  rain  and  dew  than  on  the  highlands.  Brisk  winds  are  fre- 
quent. 


GREAT  LAKE  REGION  —  MONROE  COUNTY. 
Station,  Pittspobd  —  Rbv.  G.  H.  Gomph,  Observer. 

Established  in  June,  1895;  latitude,  43  deg.    06  min.  north;  longitude.  77  deg.  34  min. 
west;  elevation,  616  feet. 

The  land  about  Pittsford  is  slightly  rolling,,  with  a  general  slope 
in  a  northerly  direction  into  the  Irondequodt  basin  and  Lake  On- 
tario.    The  station  is  situated  at  the  western  end  of  the  village. 
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The  maximium  and  minimum  thermometera  are  exposed  in  a 
shelter  built  out  from  the  north  window  of  an  unused  second-story 
room,  their  distance  from  the  ground  being  15  feet.  The  shelter 
is  built  of  window  blinds,  and  is  about  18  inches  deep,  2  feet  6 
inches  wide  in  front  and  3  feet  6  inches  at  the  rear.  The  bottom 
and  top  are  open^  but  the  cornice  of  the  house,  6  feet  above,  affords 
partial  protection  from  weather.  Direct  rays  of  the  sun  are  ex- 
cluded at  all  hours. 

The  rain-gauge  stands  on  nearly  level  ground,  and  is  60  feet  dis- 
tant from  any  trees  or  buiWings.  The  top  of  the  gauge  is  6  feet 
above  the  ground. 

Interesting  notes  as  to  the  course  of  thunderstorms  in  this 
vicinity  are  furnished  by  the  observer. 


GREAT  LAKE  REGION  —  NIAGARA  COUNTY. 
Station,  Applbton  —  Mr.  H.  A.  Van  Wagoner,  Observer. 

Established,  August,  1889;  latitude,  48  deg.  20  min.  north;  longitude,  78  deg.  41  mln. 
west;  elevation,  270  feet. 

This  station  is  situated  in  the  opeoi  country,  on  the  broad  plain 
of  northern  Niag%ira  county,  at  a  distance  of  1  mile  from  Lake  On- 
tario. 

The  dry  and  wet  bulb,  maximum  and  minimum  thermometers 
are  mounted,  under  a  hood,  at  the  northern  end  of  Mr.  Van 
Wagoner's  house.  They  are  shielded  from  the  sun's  rays  at  all 
hours ;  in  the  morning  by  a  wing  of  the  house  and  also  by  a  canvas 
screem,  and  in  the  frftemoon  by  a  building  a  dozen  feet  to  the 
west.    The  instruments  are  about  5  feet  from  the  ground. 

The  rain-gauge  stands  between  the  house  and  bam,  being  about 
50  feet  distant  from  eaoh.  Its  top  is  4  feet  nine  inches  above  the 
ground. 
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GREAT  LAKES  — OSWEGO  COUNTY. 
Station,  Palermo  —  Mr.  E.  B.  Bartlett,  Observer. 

Observations  commenced  in  1854;  equipped  with  standard  maximum  and  minimum  ther- 
mometers (by  Signal  Service)  In  July,  1887;  fully  equipped  by  State  Service  in  February, 
1890;  latitude,  43.deg.  24  min.  north;  longitude,  76  deg.  20  min.  west;  elevation,  460  feet. 

This  station  is  situated  in  the  open  country  about  6  miles  south- 
southwest  of  the  town  of  Mexico,  Oswego  county.  The  surface  of 
the  surrounding  country  is  rolling;  the  ridges,  which  are  gener- 
ally low,  extending  from  northwest  to  southeast.  A  hill,  said  to 
be  the  highest  point  in  Oswego  county,  lies  3^  miles  southeast  of 
the  station,  but  no  marked  rise  of  ground  occurs  until  within  half 
a  mile  of  the  summit.  The  station  is  situated  on  the  northern 
slope  of  one  of  the  ridges  mentioned.  The  ground  rises  rapidK 
for  a  short  distance  at  the  rear  or  south  side  of  the  station,  but 
falls  awav  from  it  on  the  eastern  and  northeastern  sides,  thus 
giving  a  free  circulation  of  air  from  the  east,  north  and  west. 

The  thermometers  are  exposed  in  a  shelter  of  the  dimensions 
and  pattern  used  by  the  United  States  Weather  Bureau.  This 
shelter  is  6  fe(?t  above  the  ground  and  17  feet  from  the  north  side 
of  Mr.  Bartlett's  house. 

The  rain-gauge  is  50  feet  from  the  northeast  corner  of  the  house 
in  a  clear  space.  The  bottom  of  the  gauge  is  1  inch  above  the 
ground. 

Details  as  to  the  manner  in  which  long  records  of  temperature 
and  rainfall  were  obtained  by  Mr.  Bartlett  may  be  found  in  the 
report  of  this  bureau  for  the  year  1890. 


GKEAT  LAKES  — WAY]S'E  COUNTY. 
Station,  Lyons  —  M.  A.  Veeder,  M.  D.,  Observer, 

Date  of  establishment  not  known,  but  prior  to  18SS;  latitude,  43  deg.  06  min.  north; 
longitude,  77  deg.  00  min.  west;  elevation,  407  feet. 

Mr.  Yeeder's  house  is  on  or  near  the  summit  of  the  gradual  slope 
on  which  the  town  of  Lyons  is  situated.  The  ground  falls«away 
gently  from  the  station  to  the  northeast  and  south,  but  toward  the 
west  is  nearly  level  for  a  quarter  of  a  mile,  to  the  base  of  an  abrupt 
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ridge,  extending  in  a  north  and  south  direction,  and  75  to  100  feet 
in  height.  The  general  character  of  the  surrounding  country  is 
that  of  a  plain,  broken  by  numerous  isolated  low  hills.  The  ther- 
mometers are  exposed  in  a  single-louvred  shelter  about  3^  feet  in 
width  by  3  feet  in  height,  which  is  placed  out  of  the  window  of  an 
unheated  room  on  the  second  floor  and  north  side  of  the  house. 
The  shelter  has  a  sloping  roof  and  its  bottom  is  closed.  The  front 
and  sides  are  of  single-louvred  work,  while  at  the  back  the  raising 
of  the  window-sash  gives  access  to  the  thermometers.  In  the 
early  summer  the  shelter  is  exposed  to  the  sun  up  to  about  9  a.  m., 
but  is  shielded  from  solar  rays  during  the  remainder  of  the  day. 

The  rain-gauge  is  placed  on  a  roof  having  a  southeastern  ex- 
posure, and  is  12  feet  above  the  ground.  A  second  roof  rises  about 
6  feet  above  the  gauge,  at  a  distance  of  18  feet  from  it,  and  16  feet 
toward  the  northwest  a  roof  also  rises  about  10  feet  above  the 
gauge. 


CENTRAL  LAKES  —  CAYUGA  COUNTY. 
Station,  Fleming  —  Mr.  Robert  Warwick,  Observer. 

Established  December,  1889;  latitude,  42  deg.  61  min.  north;  loiTgitude,  76  deg.  86  mln. 
west;  elevation,  1,000  feet. 

This  station  is  situated  in  tlie  open  country,  on  the  ridge  of  land 
lying  between  Cayuga  and  Owasco  lakes,  its  distance  from  the 
latter  being  about  2-}  miles,  and  from  the  city  of  Aubura  4  miles. 
The  surface  in  the  vicinity  of  the  station  is  quite  flat^  but  with  a 
general  slope  downward  toward  the  north. 

The  thermometers  have  recently  been  removed  from  the  shelter 
described  in  the  report  of  1S90,  and  are  now  exposed  in  a  corn- 
house,  whose  north  side  is  of  open  lattice  work.  The  thermom- 
eters are  suspended  on  the  north  side  of  the  house,  3  feet  from  the 
lattice  and  G  feet  from  the  ground. 

The  rain-gauge  is  located  about  100  feet  west  of  Mr.  Warwick's 
house,  and  is  well  removed  from  obstructions  to  a  free  air  circu- 
lation. 
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CENTRAL  LAKES  — SENECA  COUNTY. 
Station,  Romulus  —  Mb.  J.  H.  Coryell,  Observer. 

Instruments  transferred  from  Mr.  B.  B.  Hicks  September  7»  1891;    latitude,  42  deg. 
4S  mln.  nortli;  longitude,  76  deg.  66  mln.  west;  elevation,  719  feet. 

This  station  is  situated  in  the  western  part  of  the  village  of 
Romnlus,  near  the  summit  of  the  ridge  separating  the  basins  of 
Cayuga  and  Seneca  lakes.  The  high  southera  plateau  terminates 
In  a  somewhat  abrupt  descent  at  Ovid,  6  miles  south  of  Romulus, 
north  of  which  a  comparatively  flat  country  extends  to  Lake 
Ontario. 

The  thermometers  are  exposed  in  a  single-louvred'  shelter  20 
inched  wide,  36  inches  long,  and  30  inches  high,  with  a  hinged 
bottom,  and  a  drop-door  in  front  facing  the  west.  The  ©belter  is 
located  at  the  eastern  side  of  the  house,  and  is  exposed  to  the  di- 
rect pays  of  the  sun  only  from  10  to  12  a.  m.  The  instruments  are 
hung  in-  the  center  <A  the  shelter  at  a  height  of  5  feet  6  inches 
above  the  ground. 

The  rain-gauge  is  30  feet  distant  from  any  buildings  or  trees,  the 
nearest  of  the  latter  being  small  shrubs  8  feet  high.  The  gauge 
is  30  inches  above  the  ground. 


CENTRAL  LAKES  —  TOMPKINS  COUNTY. 

Station^  Ithaca  —  At  the  College  op  Civil  Engineering,  Cor- 
nell University. 

Established  1874;  latitude,  42  deg.  27  min.  north;  longitude,  76  deg.  29  min.  west;  eleTia- 
tion,  810  feet. 

This  station  is  situated  on  the  hill  bordering  the  eastern  side  of 
Cayuga  Lake  valley,  its  distance  from  the  head  of  the  lake  being 
about  1  mile  and  its  elevation  above  the  lake  level  400  feet.  South 
of  the  city  of  Ithaca,  which  lies  immediately  below  the  station,  the 
valley  divides  into  two  branches,  the  first  and  main  branch  extend- 
ing through  the  hills  toward  the  southwest,  while  the  second  forms 
the  narrow  channel  of  Six  Mile  creek,  which  flows  from  the  high- 
lands southeast  of  the  city  into  Cayuga  lake.  The  meterological 
station  has  an  open  exposure  toward  the  main  valley  on  the  west, 
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while  eastward,  after  a  slight  rise  near  the  station^  the  surface  is 
nearly  flat  along  the  course  of  the  Fall  creek ;  but  numerous  hills 
arise  to  heights  varying  from  300  to  500  feet  above  the  general 
tevel,  at  distances  of  a  mile  or  more  to  the  southeast  of  the  station. 
The  instrumental  equipment  of  the  station  is  as  follows: 

Barometers, —  These  instruments  are  placed  in  the  basement 
clock  room  of  the  engineering  college. 

1.  The  standard,  a  Fuess  normal  siphon  bairometer,  is  so  con- 
structed that  amy  ermr  due  to  the  presence  of  air  at  the  top  of  the 
mercurial  column  may  be  detected  and  approximately  corrected 
by  varying  the  capacity  of  the  cistern,  and  <so  making  the  column 
occupy  more  or  less  of  the  vacuum  chamber  at  the  top.  The  press- 
ure  of  any  gas  in  the  vacuum  chamber  will  increase  as  the  space 
is  diminished,  so  that,  under  these  conditions^  the  readings  will 
not  agree. 

2.  A  Draper  barograph  furnishes  a  continuous  record  of  press- 
ure. The  cistern  of  thi'fe  instrument  is  suspended  upon  long  spiral 
springs,  while  the  main  tube  is  fixed.  The  proportions  of  the  va- 
rious parts  are  such  that  It  rise  of  pressure  forces  the  mercury  up 
into  the  tube  from  the  cistern,  whicih  then  rises;  and  a  decreasing 
pressure  produ'ces  a  contrary  effect.  The  record  is  m>ade  by  a  'pen 
attached  to  the  cistern,  which  bears  against  a  record  sheet  moved 
horizontally  by  clock  work.  Since  this  barograph  acts  by  balanc- 
ing the  weight  of  the  mercurial  column  against  the  weight  of  the 
atmosphere,  the  correction  for  the  temperature  of  the  me^rcurial 
oolumn  is  very  small,  falling  within  the  limits  of  other  errors  of 
the  instrument.    The  latter  seldom  amount  to  0.01  inch. 

3.  A  Green's  Fortin  barometer  of  the  ordinary  pattern,  having 
a  fixed  zero  point,  to  which  the  level  of  the  cistern  is  adjusted,  is 
used  for  purposes  of  current  comparisons. 

Thermometers. —  1.  Standard  dry  bulb  and  maximum  and  mini- 
mum therm'ometers  are  mounted  in  a  shelter  of  the  Weather  Bu- 
reau pattern.  The  shelter  stands  about  40  feet  east  of  the  college 
building,  upon  a  grass  plot  sloping  downward  toward  the  west; 
the  height  of  the  instruments  above  the  sod  being  about  6  feet. 
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2.  A  continuous  record  of  temperature  is  furnished  by  a  Richard 
thermograph  placed  in  the  shelter.  The  pen  tracing  the  record 
is  attached  to  an  arm  whose  position  is  governed  by  the  expan- 
sion or  contraction  of  a  metal  tube  filled  with  alcohol.  The  record- 
ing sheet  is  carried  by  a  cylinder,  revolved  by  clock-work,  at  the 
vdte  of  one  turn  per  week.  This  thermograph,  which  is  very  accu- 
rate when  properly  adjusted,  is  checked  by  comparison  with  the 
adjacent  standard  thermometer. 

Hygrometers, —  The  shelter  also  contains  a  hair  hygrometer 
(Richard's),  whose  registering  mechanism  is  similar  to  that  of 
the  thermograph;  but  in  this  case  the  pen  arm  is  moved  by  the 
expansion  and  contraction  of  a  bundle  of  hairs  which  are 
rendered  very  sensitive  to  the  action  of  moisture  by  a  si}ecial 
process  of  the  makers.  The  index  or  datum  of  this  hygrometer 
is  liable  to  change  somewhat  during  prolonged  wet  or  dry 
periods;  but  gives  very  satisfactory  results  when  adjusted  from 
time  to  time  to  agree  with  the  values  of  humidity  indicated  by 
the  whirled  psychrometer.  (See  "  Instructions  to  voluntary  ob- 
servers "  for  full  information  regarding  the  latter  instrument.) 

A  Richard  dry  and  wet  bulb  recording  hygrometer  has  also 
been  used  at  this  station,  but  thus. far  has  not  proved  as  satis- 
factory as  the  instrument  just  descri'bed.  In  principle  it  con- 
sists of  two  Richard  thennographs,  one  of  which  has  its  alcohol 
tube  moistened  constantly  by  muslin  dipping  into  a  I'eservoir, 
while  the  other  tube  is  kept  dry.  The  instrument  is  so  con- 
structed, however,  that  the  records  of  both  dry  and  wet  bulbs  are 
traced  upon  the  same  cylinder. 

Evaporometer, — An  evaporometer  (Richard's)  is  located  beneath 
the  shelter  at  a  height  of  2  feet  from  the  ground;  direct  sunlight 
and  driving  rain  or  snow  being  excluded  by  louvred  sides.  The 
evaporometer  consists,  essentially,  of  a  pair  of  scales,  one  pan  of 
which  carries  the  water,  whose  evaporation  is  to  be  measured, 
and  a  pen  attached  by  suitable  mechanism  to  the  scale  arm, 
which  records  on  a  rotating  cylinder  the  rise  or  fall  of  the  scale 
beam  as  the  quantity  of  water  is  diminished  or  increased. 
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Actinometer. — An  actinometer  or  sunshine  recorder  (Hichard's) 
18  mounted  on  a  shelf  out  of  a  south  window  of  the  col- 
lege. The  intensity  of  solar  heat  is  measured  by  the  differ- 
ence in  temperature  between  two  glass  bulbs  4  inches  in 
diameter,  placed  side  by  side,  one  of  which  is  coated  with 
lamp-black  while  the  other  is  silvered.  The  two  have  the 
same  temperature  (nearly)  when  the  sky  is  overcast,  but 
the  black  bulb  absdrbs  the  heat  of  solar  rays  more  rapidly 
than  the  bright  under  a  clear  sky.  Each  bulb  contains  a 
coil  of  copper  itube  filled  with  alcohol,  and  communicating  with 
separate  tubes  similar  to  those  of  the  thermograi)hs,  each  of  which 
has  its  reoording  lever  and  pen,  whose  tracings  are  made  on  a 
cylinder  rotating  O'nce  in  two  days.  The  differences  between  the 
temperatures  traced  by  the  two  levers  indicate  the  intensity  of 
the  solar  radiation. 

Wind  Registers, —  Two  sets  of  wind  registers  are  in  use  at 
the  central  station,  each  set  furnishing  an  automajtic  record 
both  of  velocity  and  direction.  Firstly,  the  instruments  pro- 
vided eighteen  years  ago  by  the  director,  and  who^  records 
have  since  been  maintained,  are  mounted  about  8  feet  above 
the  ridge  of  the  engineering  building  and  75  feet  above 
the  gTOund.  The  wind  vane  has  for  its  axis  a  rod  which 
is  brought  down  through  the  roof,  and  carries  at  its  lower 
extremity  a  cylinder  about  3  inches  in  diameter  and  9 
inches  long.  A  pencil  held  in  a  suitable  carnage  moves  vertically 
down  the  length  of  the  cylinder  in  24  hours;  and  since  the  cylin- 
der turns  with  the  vane,  the  pencil  tracing  upon  a  sheet  of 
paper  which  is  wrapped  around  the  cylinder,  furnishes  a  continu- 
ous record  of  the  wind  direction. 

The  anemometer,  which  is  of  the  Robinson  pattern,  has  four 
hemispherical  cups  earried  on  spokes  radiating:  from  a  vertical 
axis.  Rotation  is  caused  by  the  greater  force  which  the  wind 
exerts  upon  the  concave  over  that  upon  the  convex  sides  of  the 
cups;  and  when  the  number  of  revolutions  indicates  1  mile  of 
wind  travel,  an  electric  contact  is  made  by  a  mechanism 
attached    to    the    axle    of  the    anemometer.     Wires    attached 
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to  the  instrument  transmit  tlie  current  to  a  Gibbon  reg- 
ister located  on  the  first  floor  of  the  building.  A  screw- 
thread  is  cut  upon  the  axis  of  the  recording  cylinder 
of  this  register,  and  as  it  is  rotated  by  clockwork  at  the  rate  of 
one  turn  in  6  hours;  the  screw  also  gives  it  a  motion  lengthwise 
with  the  axis,  so  that  a  pen  in  a  fixed  position  would  trace  a  spiral 
line  around  its  surface.  In  fact,  the  recording  pen  is  attached  to 
the  pole  piece  of  an  electro-magnet  in  circuit  with  the  anemometer, 
and  hence,  at  every  mile-contact,  a  notch  is  made  in  the  spiral  line 
traced  by  the  pen  upon  the  recording  sheet,  and  the  number  of 
miles  of  wind  travel  for  any  given  time  is  found  by  counting  the 
number  of  these  notches.  It  is  necessary  to  replace  the  recording 
sheet  each  day. 

A  second  wind  vane  and  pair  of  anemometers  are  mounted  on 
the  tower  of  McGhraw  hall,  one  of  the  University  buildings,  stand- 
ing on  the  crest  of  the  hill  and  overlooking  the  Cayuga  valley. 
These  instruments  are  12  feet  above  the  roof  of  the  tower,  and  140 
feet  from  the  ground,  being  thus  more  exposed  to  the  full  force 
of  the  wind  than  those  just  described.  The  anemometer  for  meas- 
uring horizontal  wind  currents  is  of  the  Richard'®  construction, 
consisting  of  a  small  wind-mill  with  6  inclined  vanes  radiating 
from  a  horizontal  axis,  which  axis,  extending  into  a  metal  case, 
makes  an  electric  contact  with  each  hundred  revolutions  by  means 
of  suitable  gearing.  The  entire  apparatus  revolves  freely  about 
a  vertical  axis  in  the  same  manner  as  an  ordinary  wind-mill,  and 
is  made  to  face  the  wind  by  a  broad,  wedge-shaped  tail  at  the 
rear.  The  vertical  axis,  which  is  tubular,  passes  down  into  the 
interior  of  the  tower,  and  within  it  are  carried  the  wires  which 
transmit  the  measurements  of  wind  velocity. 

As  the  instrument  was  furnished  by  the  makers,  the  cylinder 
upoo  which  the  record  of  wind  dii^ction  is  traced,  was  fixed  to 
the  lower  end  of  the  axis  bf  the  wind- vane;  but  since  the 
registers  at  the  central  station  are  located  in  the  Engineer- 
ing building,  600  feet  distant  from  the  anemometers^  a  dif- 
ferent  arrangement  was  necessary.  The  present  device  con- 
sists, firstly,  of  a  fixed  metallic  ring  (a)  3  inches  in  diameter, 
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through  the  center  of  which  the  lower  end  of  the  wind-vane  axis 
passes.  This  ring  is  divided  into  four'  segments  or  quadrants, 
each  being  connected  with  a  wire  passing  to  the  corresponding 
quac^^nt  of  a  similar  ring  (b)  on  the  register  in  the  distant  build- 
ing. A  metallic  contact  piece  'secured  to  the  wind-vane  axis 
bears  against  the  quadrants  of  (a),  passing  from  one  to  the  other 
as  the  direction  of  the  wind  changes.  The  ring  (b)  also  has  its 
contact  piece,  which  i«  secured  to  the  axis  of  the  i^ecording  cylin- 
der, said  cylinder  being  rotated  uniformly  by  clock  work  at  the 
rate  of  one  turn  in  6  minutes.  Its  contact  piece  is  in  circuit  with 
one  pole  of  an  electric  battery,  the  other  pole  being  grounded;  and 
the  contact  piece  of  (a)  is  also  grounded  through  the  wind-vane 
axis.  Hence,  when  the  contact  piece  of  (b),  in  its  steady  rotation, 
passes  over  the  quadrant  corresponding  to  that  upon  which  the 
wind-vane  contact  is  resting,  a  current  is  allowed  to  pass  through 
(b)  and  its  coninecting  wire  to  (a)  and  thence  to  the  ground.  This 
current  actuates  an  electro-magnet  in  the  register,  thus  pressing 
a  pen  against  the  cylinder  until  its  contact  piece,  by  rotation, 
passes  off  from  the  quadrant  corresponding  to  the  wind  direction, 
when  it  is  released.  The  pen  falls  vertically  the  length  of  the 
cylinder  once  in  24  hours,  and,  in  the  manner  explained  above, 
at  every  revolution  of  the  cylinder,  leaves  a  trace  upon  that  part 
of  its  circumference  which  corresponds  to  the  direction  of  the  wind 
at  the  time. 

The  register,  as  thus  described,  records  the  wind  direction  only 
to  four  points;  but  by  broadening  the  contact  piece  of  (a)  so  that 
it  can  bear  upon  portions  of  two  quadrants  at  the  same  time,  as, 
for  example,  upon  the  north  and  west  quadrant-s,  for  a  northwest 
wind,  both  north  and  west  ai?e  recorded  upon  the  cylinder,  and 
such  a  tracing  is  read  northwest. 

As  previously  stated,  the  wires  of  the  velocity  register  pass 
through  the  hollow  axiis  of  the  vane;  and  at  the  lower  extremity 
of  the  latter  are  connected  through  mercury  cups  with  wires  run- 
ning to  the  Ehigineering  building.  At  every  hundredth  revolution 
of  the  anemometer,  corresponding  to  100  meters  of  wind,  a  circuit 
is  made  through  an  electro-magnet  of  the  register;  and  this  turns 
the  proper  recording  cylinder  through  one  one-^thousandth  part  of 
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a  complete  rerolution.  The  recordin*^  pen  (which  is  attached  to 
the  same  carriage  with  that  of  the  direction  register),  traverses 
the  length  of  the  cylinder  in  24  hours,  and  thiis  leaves  upon  the 
tracing  sheet  a  spiral  line,  every  complete  turn  indicating  JOO 
kilometers  of  wind. 

In  addition  to  the  hundredth  meter  contact,  the  anemometer  is 
also  provided  with  a  second  contact,  which  is  made  at  every  revo- 
lution of  the  anemometer  wheel,  and  the  circuit  thus  established 
is  transmitted  to  a  Riehard^s  anemo-ciuemograph,  devised  to  regis- 
ter the  details  of  the  wind  movement,  and  to  show  its  maximum 
force  during  gusts.  In  this  instrument  an  electro-magnet  and 
mechanism  operated  by  it^  raise  the  pen  arm  of  the  cinemograph 
about  one-thirty -second  of  an  inch  at  every  contact;  while  a  clock- 
work depresses  the  arm  at  a  rate  proportionate  to  its  distance 
from  the  zero  position.  With  a  given  wind  velocity,  therefore,  the 
arm  takes  a  posfition  such  that  the  rate  at  which  it  is  being  raised 
by  the  anemometer  contacts  exactly  balances  that  at  which  it  is 
being  depressed  by  the  clock  movement;  and  in  this  position  is 
quickly  changed  to  correspond  with  variations  in  the  wind  veloc- 
ity. As  in  the  other  instruments,  the  height  of  the  pen  above 
the  zero  point  is  registered  upon  a  band  of  paper  carried  by  a  uni- 
formly rotating  cylinder.  As  the  cinemograph  is  needed  chiefly 
to  record  the  force  of  violent  gusts,  a  mechanism  has  been  devised 
which  puts  it  in  operation  only  when  the  wind  velocity  exceeds  30 
miles  per  hour. 

A  Richard's  anemometer  for  measuring  the  force  of  vertical  air 
currents  (or  their  vertical  components),  is  also  placed  on  the  tower 
of  McGraw  hall.  This  anemometer  has  four  inclined  blades  or 
fans,  rotating  about  a  vertical  axis,  upward  and  downward  cur- 
rents turning  it  in  opposite  directions.  Two  sets  of  contacts  are 
[)rovided,  one  of  which  is  operated  by  upward  and  the  other  by 
downward  currents.  The  number  of  turns  of  the  anemometer 
is  registered  upon  a  cylinder  in  the  manner  employed  for  recording 
horizontal  velocities,  excepting  that  the  cylinder  is  made  to  turn 
to  the  right  by  downward  currents,  and  in  the  opposite  direction 
by  upward  currents.  The  movement  of  the  cylinder  is  also  ten 
times  more  rapid  than  in  the  case  of  the  horizontal  register  foi 
winds  of  the  same  velocity. 
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Rain-gauges  of  three  kinds  are  in  use  at  the  central  station. 
1.  An  ordinary  8-inch  gauge  of  the  Weather  Bureau  pattern, 
which  is  the  standard.  2.  A  Ferguson  self-registering  gauge, 
which  weighs  the  water  or  wiow  in  the  receiver  by  means  of  a 
si>ring-ba.lance,  and  automatically  records  the  amount  upon  a 
strip  of  paper  wound  around  a  cylinder  placed  beneath  the  gauge. 
^  A  Wild-Fuf^s  electric  recording  gauge,  whose  registering 
mechanism  is  inside  the  Engineering  building.  Tlie  guage  has  a 
funnel  about  14  inches  in  diameter  at  the  top,  which  discharges 
through  a  small  tube  into  tilting  bucket®  beneath.  The  buckets 
are  balanced  in  such  a  manner  that  when  one  is  filled  it  tips 
downward  and  empties,  while  the  second  bucket  is  brought  under 
the  tube  from  the  funnel,  and  in  its  turn  is  filled  and  tipped. 
Each  time  this  operation  is  completed,  an  electric  circuit  is  made 
through  wires  connected  with  the  register  in  the  building.  The 
record  is  made  upon  a  strip  of  paper  hanging  vertically  froan  a 
roll  at  the  top  of  the  case,  and  weighted  at  its  lower  end.  The 
electric  circuit,  operating  an  electro-magnet  and  ratchet-wheel, 
drops  the  strip  of  paper  about  one-fiftieth  of  an  inch  at  each  tilt 
of  the  bucket,  so  that  the  distance  through  which  the  weight  and 
strip  of  paper  falls  measures  the  amount  of  rainfall.  The  time 
register  is  made  by  a  pen-arm  moving  horizontally  across  the 
paper  strip  (about  1 J  indices  wide)  each  hour,  and  sliding  rapidly 
back  to  its  initial  i>osition  at  the  end  of  the  hour.    When  no  rain 

• 

is  falling,  these  horizontal  hour  lines  are  separated  by  the  making 
of  a  contact  within  the  clock,  which  moves  the  paper  downward 
through  the  same  space  due  to  a  tilt  of  the  bucket.  In  dry 
weather,  therefore,  the  paper  is  ruled  with  parallel  horizontal 
lines  about  one-fiftieth  of  an  inch  apart;  but  a  rainfall  separates 
the  lines  by  an  amount  corresponding  to  the  amount  of  water 
falling  in  an  hour. 
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SAMPLE  OOPY  OF  THE  CROP  BULLETIN  OF  THE  NEW 
YORK  STATE  WEATHER  BUREAU,  ISSUED  WEEKLY 
DURING  THE  CROP  SEASON,  IN  CO-OPERATION  WITH 
THE  UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
WEATHER  BUREAU. 

Vol.  VIII.      For  the  wwk  ending  Saturday,  June  6, 1896.      No.  7. 

Cornell  University, 
Ithaca,  N.  Y.,  June  9,  1896. 

The(  follonsving  information  is  condensed  from  the  reports  of  crop 
•eorrespondente  for  the  week  ending  Saturday,  June  6,  1896: 

Albany  County  (Albany). —  Home  strawberries  in  market. 
Some  injury  to  graipes  by  insects.    Rain,  0.69. 

Allegany  County  (Bolivar). —  Grass  looks  better  since  the  rains, 
but  crop  will  be  very  light.  Oldl  meadows  very  light.  Apples 
looking  well.    Rain,  1.11. 

Broome*  Counity  (Chenango  Forks). — A  majority  of  old  meadows 
have  been  plowed  up  and  Bown  to  corn  and  millet.  Pasturage 
very  poor. 

Cattaraugus  County  (Humphrey). —  Oats  on  fall  plowing  look 
fine,  but  on  spring  plowing  rather  weak  and  uneven.  Worms 
working  in  oats  in  places.  Corn  looks  pale  and  sickly.  Grass 
nearlv  all  daisies  and  weed-s.  Frosts  anci  the  recent  drouth  killed 
nearly  all  old  '.meadows.  New  s<:^ding  rather  thin.  Rain,  1.19. 
Little  Valley  —  Light  hay  crop  even  with  favorable  weather,  as 
drouth,  frosts  and  gras-shoppers  of  last  two  years  have  perma- 
nently injured  all  old  meadows  and  movst  pastures.  Some  new 
seeded  fv\dll  be  good.  Rain,  0.20.  Glean  —  Apples  good.  Not 
many  dherries  or  plums.  Grain  never  lookini  better.  Grass  is 
variable;  high  land  meadows  and  old  meadows  gemTally  very 
poor,  and  much  new  seeding  is  also  very  lig'ht,  but  fH)me  well 
cai^^d  for  and  top  dresisid  after  hist  cutting  will  i)n)(lncu  excel- 
lently. 
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Cajuga  County  (Cascade). —  Grass  very  light;  elovei'  and  timo- 
thy heading  oat  and  not  a  foot  high.  Pastures  fair.  Barley  and 
oats  improved;  corn  fair. '  No  fruit  except  apples.  All  berries 
pmmising.  Rain,  0.33.  Sherwood  —  Many  meadows  very  shor-t 
for  this  time,  while  others  larej  good.  Stock  does  well,  aiS  the  grass 
is  very  nutritious.  New  meadows  very  light.  Clover  so  (short 
and  thin  it  will  be  hard  to  gather,  but  timothy  may  grow  uoider 
favorable  conditions.     Rain,  0.35. 

Chautauqua  County  (Cherry  Creek).-TNew  seeding  of  clover 
and  timothy  doing  nicely;  old  meadows  poor.  Grapesimuch  dam- 
aged by  high  winds.  Not  in  many  years  have  oaits,  barley,  corn, 
etc.,  looked  so  vigorous  as  at  this  time.  Cut  worms  damaging 
some  late  planted  crops/  Bain,  1.21.  Dunkirk — The  drouith  has 
affected  the  grass  oix)ip.  More  fi'equent  rains  back  in  the  country 
will  cause  a  better  crop  than  along  the  shore.  Rain,  0.50.  Poland 
Centre  —  Strawbemes  ripening  finely.  Timothy  'heading  shjort 
and  thin. 

Chenango  County  (New  Berlin;  Centre). —  OatB^and  potatoes  look 
well.    Rain,  0.15. 

Columbia  County  (Canaan  Centre). —  Rye  ini  bloBSom  and  doing 
pretty  well.  Grass  very  short,  and  hay  thin  and  weedy.  Very 
dry.  Lebanon  Springs  —  S-oil  dry  and  dusty.  Meadows  look 
badly;  grass  thin  and  short;  some  are  plowing  up. grass  lands  and 
sowing  t<^.  forage  crops.     Corn  looks  worae.    Rain,  0.88. 

Clinton  County  (Wesit  Chazy). —  No  rain,  and  very  much  needed. 
Poor  prospects  for  hay  unless  rain  comes  soon,  and  then-  it  will  be 
light.     Some  new  seeding  was  winter  killed. 

Dutchess  County  (Bangall). —  Pastures  and  meadows  will  be 
deficient.  Unusual  large  sowing  of  fodder  corn  and  grass  seeding 
in  progress.  Troublesome  pear  and  apple  blight,  and  plant  lice. 
Rain,  1.01.  Wappingers  Falls  —  Grass  and  hay  improving  on 
the  lowlands.  Uplands  very  thin:  little  or  no  clover.  Quality  is 
unusually  good.  Upland  grains  of  little  good.  Oats  extra  fine. 
Hops  to  top  of  poles;  potatoes  very  good.    Rain,  0.46. 

Erie  County  (Buffalo). —  Rain  is  badly  needed  in  this  vicinity. 
Rain,  0.14. 
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Franklin  County  (Malone). —  Showers  n<^  a»  beneficial  as  ex- 
pected <m  account  of  cold,  dry  winds,  which  checked  growth. 
Potato  planting  finished;  cultivating  corn  begun.  Hay  crop  in 
critical  condition^  and  if  rain  does  not  come  soon  crop  will  be 
light.    Pastures  getting  short.    Rain,  0.17. 

Jefferson  County  (Adams  Centre). —  Early  sown  grain  looks 
well  but  late  sown  is  si>otted  and  weak.  Barley  and  oats  is  hardly 
fair.  Winter  grains  are  in  very  x>oor  condition.  Pasture®  very 
short.  Many  meadows  being  plowed  up  and  sowed  to  corn  and 
millet.  PeaB  never  looked  better.  Very  dry;  no  rain'.  Antwerp — 
Meadows  making  slow  growth.  On  clay  ground  grains  are  poor 
and  uneven.  General  outlook  bad.  Com  grows  slowly.  Car- 
thage — Copious  rains  of  last  week  refreshed  pastures  and 
meadows,  but  hay  as  a  crop  is  very  poor  and  weedy.  Red  clover 
in  blossom  two  weeks  earlier  than  usual.  Orchard  grass  is  head- 
ing and  June  grass  will  be  ripe  during  the  week. 

Lewis  County  (Lowville). —  Larjge  part  of  last  year's  grass  seed- 
ing plowed  up,  and  what  is  left  is  generally  thin.  Old  meadows 
not  recovered  from  last  year  and  are  very  poor.  Pasturage  short 
and  milk  decreasing.     Rain,  0.06. 

Livingston  County  (Avon). —  Grass  and  hay  are  light  and 
brown*.  Timothy  will  not  head  out  unless  we  have  more  rain. 
Oats  fair  and  good;  corn  good;  wheat  fair.    Rain,  0.55. 

Madison  County  (Bouckville). —  Grass  growing  slowly,  and 
under  most  favorable  conditions  cannot  be  other  than  a  very  poor 
crop.  Much  corn  and  some  millet  drilled  in  to  supplement  the 
hay  crop.  Corn  makes  little  progress;  potatoes  doing  well. 
Strawberries  just  beginning  to  ripen.  Rain,  0.25.  Hamilton  — 
Cultivating  corn  and  potatot^s  the  main  work.  Grass  improves 
little  and  is  very  poor. 

Monroe  County  (Pittsford). —  Clover  is  short  and  light;  timothy 
is  headed  out  and  is  l(\<«s  than  one^half  the  usual  height,  and  is 
rusty  at  the  bottom.  Pastures  turning  bi^wn,  and  being  plowed 
for  sowed  corn.    Rochester  —  Rain^  0.25. 

Montgomery  County  (Canajoharie). —  Hay  is  injured  beyond 
recovery  and  the  crop  will  be  very  poor.    Many  meadows  eowed 
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to  fodder  ootm.  HopS;  grains  and  potatoes  are  looking  well,  but 
rain  badly  needed. 

New  York  Oity.—  Eain,  0.33.  ' 

Niagara  County  (Appleton). — All  cr^ps  need  more  rain,  hay 
.  and  grass  especially.  Hay  is  quite  potor,  but  may  be  improved  by 
timely  rains.  Bean  planting  underway.  Some  ocxm  potting. 
Rain,  0.05. 

Omeida  County  (Deansbopo). —  Meadows  in  poor  condition,  the 
recent  rains  being  toio  late  to  improve  them.  Pastures  short. 
Hope,  corn  and  oats  in  fair  condition.  Wheat  indicates  small 
yield;  mmj  fields  ehowing  considerable  smnt. 

Onondaga  County  (Baldwinsville). —  No  rain^  and  very  dry. 
Spring  crops  looking  well,  but  little  improvement  in  grass. 
ClcNver  is  scarce.  Several  pieces  of  tobacco  set  this  week. 
Oran  —  No  rain,  and  soil  very  dry.  Wheat  heading  very  short; 
meadows  are  beyond  much  help.  Some  corn  and  potatoes  re- 
ported as  dried  in  the  hill.    Some  potatoes  yet  to  plant. 

Ontario  County  (Phelps). —  Potato  planting  mostly  finished. 
Most  spring  grains  beginning  to  look  weak  and  yellow,  and  is  not 
stooling  well.  Old  meadows  going  back  every  day;  some  not  as 
good  as  ordinary  pastures  should  be.  Clover  blossomed  out  so 
short  that  little  could  be  raked  if  cut.    Rain  needed. 

Orange  County  (Chester). —  Crubs  and  wire  worms  and  the 
droiuth  playing  havoc  with  onion  fields.  Acres  plowed  up  and 
seeded  to  carrots,  potatoes,  etc.  The  onion  grub  has  made  its 
appearance  in  every  kind  of  a  vegetable  patch.  Early  cherries 
an  entire  failure.  Hay  is  a  failure,  so  reply  farmers.  Low 
meadows  will  cut  some  hay,  but  high  grounds  will  not  make  a 
cutting  growth.    Pasturage  is  good  now  and  milk  a  surplus. 

Orleans  County  (Ridgeway). —  Grass  in  very  i)oor  condition. 
Last  year's  seeding  nearly  all  killed  by  the  dmuth.    Rain,  0.06. 

Oswego  County  (Demster). — No  rain.  Oswi*go  —  Fine  growing 
week.  Strawberries  and  string  beans  in  market  much  earlier 
than  usual.  Rain,  0.07.  Palermo — Many  acres  of  last  year's 
seeding  have  to  be  plowed  up  as  there  is  scarcely  a  clover  plant 
to  be  seen.  Corn,  oats  and  potatoes  doing  well,  but  pastures  have 
begun  to  fail.    Rain,  0.07.    Parish  —  No  rain.    Much  sweet  corn 
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rotted  and  will  have  to  be  replanted.  Meadows  very  poor,  and 
much  of  last  year's  seeding  mostly  sorrel.  Pastures  are  pretty 
fair. 

Otsego  County  (Ooopejjstown). — ^Another  dry  week.  The  hay 
rrop  must  be  light;  many  meadows  sowed  to  corn.  All  crops 
doing  well  except  grass.    Rain,  0.02. 

Rensselaer  County  (Eagle  Mills). — Rye  is  heading  very  short,  a 
large  per  cent,  winter-killed.  Oats  small,  but  growing.  Grass 
and  pastures  very  short.    Rain,  0.85. 

Saratoga  County  (Kings  Station). —  Crops  need  rain.  Rain, 
1.15. 

Schuyler  County  (Perry  City). — All  spring  grain  looks  very 
well.  Meadows  improved  but  still  in  poor  condition.  Wheat  im- 
proved but  a  large  per  cent,  killed  in  spots  by  ice  smothering. 
Some  blight  on  apple  trees.  Rain,  0.27.  Wedgewood  —  Grass 
light,  ishort  and  thin,  an  occasional  piece  fairly  good.  Pastures 
short.    First  clover  cutting  on  the  5th.    Rain,  0.31. 

Schoharie  County  (Hyndsville). — Very  dry.  Hops  grow  fast. 
Grain  very  short,  especially  winter  grains.  Oats  in  very  poor 
condition.    Some  plowing  for  buckwheat. 

Steuben  County  (Addison). — Rain  too  late  to  overcome  effects 
of  drouth  on  hay.  Rain,  0.15.  Atlanta  —  Last  year's  clover  seed- 
ing very  thin  and  short.  Old  meadows  very  short  and  light. 
Rain,  0.77.  Haskinville  — Potato  planting  well  under  way.  Frost 
of  3d  slightly  damaged  strawberries.  Rain,  0.70.  South  Canis- 
teo  —  Some  early  oats  quite  foul.  Corn  doing  finely.  It  now 
looks  as  if  not  much  more  than  half  the  meadows  would  be  cut. 
On  uplands  meadows  seem  to  be  thinning  instead  of  taking  on 
growth.    Rain,  0.75. 

St.  Lawrence  County  (DeKalb  Junction). —  Timothy  heading 
and  only  about  eight  inches  high.  Rain,  0.60.  North  Hammond — 
Vegetation  has  progressed  finely,  but  meadow^s  will  be  light. 
Grain  looks  very  promising.  Planting  all  done.  No  rain,  and 
much  needed. 

Suffolk  County  (Setauket). —  Pastures  in  fair  condition,  but 
rain  too  late  to  give  a  good  hay  crop.  Strawberries  fine.  A  few 
early  peas  in  market.    Com  looks  good.    Rain,  0.34. 
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Tioga  County  (Newark  Valley). —  Pastures  and  meadow®  very 
short.  Dairymen  feeding  grain;  and  sowing  com  foir  fodder. 
Oats  doing  well;  cut  worms  damaging  com.  Bain,  0.50.  Wav- 
erly  —  Wheat  winter-killed,  and  injured  by  the  drouth.  Rye  in 
poor  condition.  T^te  rains  cannot  help  the  grass,  whic'h  is  very 
poor.     Rain  ,0.47. 

Washington  County  (Whitehall). —  Oats,  grass  and  pastures 

■ 

much  improved  by  rains  of  1st.  Grass  however  is  very  short  and 
a  very  light  hay  croip  expected. 

Westchester  County  (Bedford). —  Meadows  and  grass  improved 
by  recent  rains  but  still  short  and  thin.  Newly  seeded  meadows 
better  than  old.  Oats  much  improved,  and  looik  fine.  More  rain 
is  needed. 

Wyoming  (Arcade). —  Plowing  is  suspended  for  want  of  rain. 
Cutting  rye  is  begun.  Hay  crioip  in  extremely  poor  condition; 
clover  being  the  worst.    Rain,  0.56. 

'    *  General  Remarks. 

The  showers  of  the  past  week  were  very  unevenly  distributed, 
many  sections  getting  none  at  all.  Consequently  there  is  much 
complaint  of  drouth  again.  The  fore  part  of  the  week  was  quite 
cool,  with  light  frosts  on  the  3d  in  the  exposed  localities  which  in 
parts  of  Steuben  county  slightly  damaged  some  strawberries  and 
nipped  tender  garden  vegetables,but  the  weather  rapidly  warmed 
up  and^  with  the  exception  of  a  few  extremely  dry  localities,  the 
week  is  reported  as  a  good  growing  one. 

Notwithstanding  the  dry  weather  spring  grains  as  a  rule  con- 
tinue to  grow  nicely,  but  the  protracted  drouth  has  seriously 
affected  winter  grains  and  the  hay  crop,  especially  the  latter. 
Wheat  and  rye  are  heading  very  short,  and  possibly  are  ripening 
prematurely.  Some  rye  has  already  been  cut  in  Wyoming  county. 
Under  the  most  favorable  conditions  hay  cannot  be  other  than 
a  poor  crop.  Clover  is  in  blossom,  and  some  has  been  cut,  but 
like  timothy,  etc.,  it  is  extremely  short  and  thin,  and  in  some 
places  the  fields  seem  to  be  sowed  with  siorrel  instead  of  grass 
seed.  Throughout  the  state  but  few  report  even  some  lowland 
meadows  as  in  fair  condition,  while  many  upland  meadows  and 
clover  fields  ai*e  hardly  worth  cutting. 
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Farmers  everywhere  are  plowing  up  ina;ny  old  meadiows  and 
sowing  to  forage  crops,  usually  corp.  In  many  sections,  but  prin- 
cipally in  the  eastern  Ontario  Lake  vicinity,  last  year's  seeding 
also  is  of  little  value.  Pastures  are  in  much  better  condition  than 
meadows,  but  are  short,  and  in  siome  places  dairymen  are  obliged 
to  feed  grain. 

Farm  work  i®  well  advanced,  and  with  but  few  exceptions  com 
and  potato  planting  is  finished.  Early  garden  truck  is  coming 
to  market  in  the  more  favored  localities.  EDoips  are  vigorous,  and 
newly  set  tobacoo  seems  in  good  condition. 

Berry  bushes  of  all  kinds  set  unusually  full,  and  fine  straw- 
berries are  being  picked.  The  fruit  prospects  remain  unchanged. 
The  onion  crop  of  Orange  do,unty  is  greaftly  reduced  by  insect 
pe»ta^  combiaied  with  the  drouth.  The  onion  grub,  which  hereto- 
fore has  confined  its  ravages  to  that  tuber,  is  i>apticularly 
numepouB  and  has  attacked  other  vegetables  as  caibbages,  carrots, 
etc.    Many  acre®  have  been  pliofwed  and  re-«eeded  to  potatoes. 

The  following  is  extracted  from  the  national  bulletin  for  week 
ending  Monday,  June  1st: 

Corn  planting  is  now  practically  finished  in  the  more  northerly 
corm  States,  except  in  North  Dakota,  where  it  \b  still  in  progress. 
In  the  central  corn  belt  the  crtop  has  made  rapid  growth  during 
the  week  and  is  generally  in  excellent  condition. 

Winter  wheat  harvest  is  well  advanced  in  Texas  and  Oklahoma, 
and  has  begun  as  far  north  as  the  southern  portions  of  Kanisas, 
Missouri  and  Illinois,  and  whea/t  is  ripening  rapidly  in  Indiana 
and  Ohio. 

Spring  wheat  seeding  has  been  finished  in  Norti  Dakota,  but 
some  remains  tio  be  done  in  extreme  northern  Minnesota,  where 
seeding  has  been  retarded  by  wet  weather. 

The  week  has  been  exceptionally  favorable  for  transplanting 
tobacco  which  has  been  nearly  completed  in  Kentucky  and  Vir- 
ginia, and  has  begun  in  New  England  and  New  York. 

E.  A.  FUERTES, 

Director. 
B.  M.  Hardingb, 

Assistant  Director. 
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List  op  Stations  in  New  York  Displaying  the  Official 

Forecasts. 


station. 


Coeyraans 

South  Bethlehem. 

Andover 

Belfast 

Cuba 


•Fillmore 

Rush  ford..... 
•Wellsville... 
'Bmghamton. 
Clean 


Randolph  ... 
Vertailles ... 

Auburn 

Moravia 

II Port  Byron. 


Jamestown.. 
'Jamestown . 
Silver  Creek 

Elmira 

I  New  Berlin. 


Norwich  ...- 
♦Plattsburgh 

Chatham 

IIKinderhook 
IJKinderhook 


Cortland 

•Cortlnnd 

Little  York... 

Truxton 

•Grand  Gorge 


South  Kortright... 

JBangall 

•Rhinebeck 

•Wappingers  Falls 
Black  Rock 


Ebenezer 

Eden  Center  ... 

Garden  ville 

Lake  View  .... , 
Port  Henry 

•Port  Henry 

Whallonsburgh. 

•Malone 

North  Baneor  . . 
•Gloversville  ... 


County. 


Name. 


Albany 

S.  H.  &  E.  J.  Sherman. 
G.  H.  VanVeghteii. 
Andover  State  Bank. 
W.  Ingleby. 
Underwood  Bros. 

Posfmnst^r. 
W.  W.  Tbomas. 

E.  W.  Burncs. 
Postmaster. 
H.  D.  Sibley. 

Wm.  Rathbone. 
W.  L.  Brown. 
W.  H.  Meaker. 
Stanton  &,  Ballard. 
Theo.  Billiuger. 

Y.  M.  C.  A. 

Postmaster. 

F.  L.  Smith. 
Gerity  Bros. 
John  Conery. 

Reed  Campbell. 
W.  A.  Crooks. 
John  Streeter. 
J.  S.  Hasr*>rd. 

Geo.. W.  Wilkins. 

> 

W.  H.  Clark. 

Postmaster. 

Dr.  E.  M.  Santee. 

Muller  Bros. 

Postmaster. 

D.  C.  Sharpe. 

Dr.  James  Hyatt. 

Postmaster. 

Postmaster. 

Pratt  &  Letchworth  Co. 

John  J.  Metzger. 
L.  B.  Boutweil. 
Ed.  Obertrifter. 

F.  W.  Cook. 

C.  W.  Lansing. 

Postmaster. 

G.  H.  Whyland. 
Postmaster. 

A.  E.  Russell. 
Postmaster. 

Allegany, 

it 

n 
Broome 

Cattaraugus 

Cayuca  

^u** 

<i 

Chautauqua 

Chemung 

Chenaugo  

CliDton 

Columbia 

<i 

it 

Cortland 

<( 

tt 
Delaware 

tt 
Dutchess 

n 
tt 

Erie IIV/.V.. 

n 

p 

it 

u 

It 

Essex  ...-•. 

tt 

it 

Franklin 

It 

Fulton 

I 


398 


Eighth  Annual  Repoht  op  the 


List  or  Stations,  Etc.  —  {G'nttinucd). 


STATION. 


lILeRoy 

Catflkill 

West  Coxsackie 

Adams 

Alexandria  Bay 

£vau8  Mills 

Pierrepont  Manor 

Dansrille 

*Dan8ville 

Mt.  Morris 

*Canastota 

'Oneida 

II  Perry  vl  lie 

Brockport 

*  Amsterdam 

New  York 

New  York 

New  York 

Lockport 

Niagara  Falls 

Sanborn 

*BIos8vale 

*Rome 

*BaIdwiiisville 

Fairmoant * 

IIFayetteville 

Kirkville 

Syracuse 

•Syracuse 

H  Warners 

Woodward 

Geneva  

f  Geneva 

IINaples 

tShortsville 

Victor  

Chester 

Goshen 

Newburg 

•Newburg 

Albion 

*Albion 

Mexico 

North  Scriba 

Phoenix 

HPulaski 

Cooperstown 

Oneonta  

Far  Rockaway 

•Hoosick  Falfs 


County. 


Name. 


Genesee Geo,  E.  Marccllus. 

Greene A.  0.  Wilbur. 

J.  H.  Witbeck. 


Jefferson 

li 


Livingston 


(t 


n 


Madison 


Monroe 

Montgomeiy. 


Preston  «fe  Fish. 
C.  W.  Grossman. 

W.  Rulison. 
S.  J.  Andrus. 
A.  H.  Plimpton. 
Postmaster. 
N.  A.  Seymonr. 

Postmaster. 
Postmaster. 
W.  T.  Cross. 
Dr.  F.  A.  Winne. 
Postmaster. 


New  York J.  C.  Summers. 

'*  Grammar  School  No.  46. 

**  University  City  of  New  York. 

Niagara Da i ly  Journal . 

Daily  Cataract. 


i« 


It 


Postmaster. 

Oneida '  Postmaster. 


i< 


Onondaga 


It 
i( 

II 

n 

It 

n 

Ontario 

i( 

It 

it 

t€ 


Orange 

4( 
It 

ti 


Orleans 

i( 

Oswego 

ti 


it 


tt 


Otsego 

u 


|iieens.... 
Rensselaer 


Postmaster. 

S.  C,  Suydara. 

Geo.  B.  CottoQ.  • 

E.  L.  Parker. 
Dr.  M.  A.  Curtiss. 
The  Herald  Co. 

D.  McCarthy  &  Co. 
Dr.  A.  G.  Anthony. 

R.  B.  Knapp. 

Agricultnral  Exp.  Station. 
Patent  Cereal  Co. 
Postmaster. 
Empire  Drill  Co. 

Postmaster. 
W.  W.  Bodle. 

E.  L.  Koys. 
City  Hall. 
Postmaster. 

Prof.  F.  A,  Greene. 

Postmaster. 

Oswego  County  Asylum. 

E.  J.  Lawton. 

C.  J.  Fuller. 

L.  Mitchell. 

G.  Pomerov  Kcese. 

Editor  •'  Star." 

S.  J.  Ellsworth. 

Postmaster. 
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List  of  Stations,  Etc. —  {Continued). 


STATION. 


•Troy 

•Canton   ,...  . 
Gouverneur  . . 

MHSseiia 

IIBallston  Spa 


•Mecbanicville 
•Schenectady  . 

Jefferson 

North  Hector.. 
Odessa 


Ovid 

Waterloo 

Hornellsville 

^Rheiius 

Woodhull... 


Greenport 

ManliaDsett  House. 

Sayville 

*  Waverly 

Owego 


•Owego. 
Ithaca  . 
Ithaca  . 
tithaca 
•Ithaca 


IjKerhonksou 

Saugerties 

Glens  Falls 

Taylors  on  Schroon. 
•Wftireusburg 


•Salem 
Lyons. 


•Lyons 

•North  Rose 
llOntario 


Rose 

llWalcot... 
Field  home 
•Irvin^^ton 
|(  Montrose. 

Peekskill.. 
Tarrytown 
Yon k era.  .- 
(I Arcade  ... 
Attica 


Silver  Springs. 

Warsaw 

Varysbnrg  .... 
Peun  Yan 


Rensselaer 

St.  Lawrence.-.. 


It 


Saratoga 


<« 


Schenectady 
Schoharie  . .. 
Schuyler 


It 


Seneca 


Steuben 


it 

It 


Suffolk 


it 
Tioga 


It 


Tompkins 
ti 

tt 

ti 

Ulster 


Warren 
it 


Washington 
Wayne 


tt 
II 

It 

tt 


Westchester , 


tt 
t( 

tt 
It 
tt 

Wyoming 

It 
II 
it 

Yates  


Name. 


A.  M.  Church  Co. 
Postmaster. 
H.  C.  Rogers. 
A.  J.  Nelson. 
Frank  Jones. 

Postmaster. 
Reeves- Vedder  Co. 
Geo.  M.  Proper. 
Geo.  Predmore. 
F.  J.  Prentice. 

L.  C.  Pitcher. 
Woolen  Mills. 
The  Times. 
H.  E.  Lobeck. 
R.  C.  Park. 

Fred.  Terry. 
H.  K.  Motley. 
Francis  Hoag. 
Postmaster. 
The  Record. 

Postmaster. 
Cornell  University. 
Treman,  King  &  Co. 
D.,  L.  &  W.  Car  Shops. 
Rothschild  Bros. 

J.  J.  &  M.  Wilkinson. 
Dawes  Brothers. 
R.  W.  Sherman. 
H.  V.  Parsell. 
Geo.  W.  Davison. 

Postmaster. 
Zimnierlin  Bros. 
Postmaster. 
Postmaster. 
J.  C.  Howk. 

L  L.  Wright. 
J.  C.  Seaman. 
C.  DeP.  Field. 
Postmaster. 
J.  F.  Buahnell. 

F.  A.  Smith. 
C.  H.  Curtiss. 
P.  A.  Deyo  &  Son. 
Frank  P.  Hulette. 
Ed.  Volckens. 

J.  M.  Duncan. 
L.  E.  Lounsberry. 
H.  C.  Orr. 
Hallo  well  &  Wise. 


*  Distributing  center.    About  575  poatoffices  receive,  by  mail  from  distributing  centers,  and 
bulletin,  the  forecasts.     1 1  Display  cold-wave  and  frost  warnings,    t  Whistle  signals. 
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station. 


Albany 

Angelica  ... 

Bolivar 

Friendttbip  . 
Bingbamton 


Chenango  Forks. 

Gonewango 

Hnmphrey 

Little  Valley  .... 
Olean 


Cascade 

Sberwood 

Cherry  Creek.. 

Dankirk 

Poland  Centre. 


Pine  City 

Brisben 

New  Berlin  Centre. 

WestChazy 

Cauaan  Centre  .... 


Lebanon  Springs 

Cortland 

Little  York 

Deposit 

Bovina  Centre... 


Honeymead  Brook. 
Wappinger's  Falls. 

Akron 

Buffalo 

Elizabethtown 


Malone 

Johnstown ... 

Corfu 

Adams  Centre 
Antwerp 


Carthage . . 
Leydeu  ... 
Lowville  .. 
Mt.  Morris 
Cauastota . 


Bonokville 
Hamilton  . 
Pittsford . . 
Rochester . 
Scottsville 


.Albany... 
Allegany 


it 


Broome 


Broome 

Cattarangus 

n 


(( 


Chautauqua 


it 


Chemung 
Chenango 

Clinton  . . 
Columbia 

Columbia 
Cortland  . 

Delaware 
Dutchess  - 


Erie. 


Essex 


Franklin 
Fulton.. 
Genesee . 
Jefferson 


n 


Jefferson 
Lewis. .. 


ti 


Livingston 
Madison . . . 


Madison 
(i 

Monroe 

it 

li 


Name. 


U.  S.  Weather  Bureau. 
Prof.  J.  P.  slocum. 
•Dr.  Dorr  Cutler. 
H.  J.  Davi*. 
F.  H.  Raskins. 

*Dr.  Z.  A.  Spendley. 
O.  H.  Phillips. 
Chas.  E   Whitney. 
*E.  Sweetland. 
F.  N.  Godfrey. 


Cayuga Alton  E.  Banks. 

W.  F.  Searing. 


•W.  S.  Blaisdell. 
Maxwell  Scott. 
Mrs.  Ellen  Cbeney. 

•H.  M.  Darling,  M.  D. 
Geo.  W.  Lendersou. 
W.  H.  Bagg. 
*W.  H.  Robinson. 
C.  E.  Cadalso. 

Artbur  E.  Harrison. 
*Frank  Donegan. 
M.  H.  Gtites. 
•M.  R.  Hulce. 
*F.  J.  Campbell. 

James  Hyatt. 

H.  C.  Townsend. 

*H.  a.  Wilder. 

U.  S.  Weather  Bureau. 

M.  B.  Davis. 

Albert  B.  Johnson. 
W.  S.  Comrie. 
C.  W.  Carrier. 
•A.  E.  Cooley. 
H.  N.  Howard. 

C.  P.  McDonald. 
Dwight  W.  Miller. 
Cbarles  S.  Rice. 
J.  Knap])enburi;. 
Fred  M.  Keeney. 

L.  W.  Griswold. 
*A.  J.  Traccy. 
Rev.  G.  H.  Gonjph. 
U.  S.  Weather  Hurifan. 
•Isaac  Budlong. 


*  Special  Rain  Fall  Obs^rvtra. 
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List  of  Crop  Cobribpondents,  Eto. —  {Concluded), 


STATION. 


Canajoharie... 
New  York  City 

Appleton 

Niagara  Falls . 
Chuckery 


Deanaborro.. 

Tabeig 

Westernyille 
Skaneatelea . 
ShorrsTille .. 


Port  Jerrif . 
Warwick  . 
Chester  — 
Bidgeway 
Demster  ... 


Folton 

Oswego  ..... 

Palermo 

Parish 

PennelsTllle. 


Phodnix 

Cooperstown  ..... 

Eagle  Mills 

Be  Kalb  Junction 
Massena 


North  Hammond 
Kings  Station.... 

Perry  City 

Tyrone 

Wedgewood   .... 


Addison 

AtlanU 

UaakinTille  ... 
Sonth  Canisteo 
Setanket 


Newark  Valley 

Warerly 

Easton 

Whitehall  .... 
Lyons 


Rose 

Bedford 

Monot  Kisco 

Arcade 

VarysbnTg  .. 


Penn  Yan 
Erie,  Pa. . 


Montgomery  .... 

New  York 

Niagara 

Oneida 


Oneida 
it 

u 


Onondaga 
Ontario ... 


Orange 

tt 

Orleans 
Oswego 

Oswego 

n 
n 
tt 


Oswego 

Otsego 

Bensselaer  ... 
St.  Lawrence. 


« 


St.  Lawrence 
Saratoga  .... 
Schuyler..... 


It 
tt 

Steuben 

tt 

tt 
tt 

Suffolk. 


Tioga 


tt 


Washington 


tt 


Wayne 


•  •* ' 


Wayne, 

Westchester. 


tt 


Wyoming 


(( 


Yates . . . 
Erie,  Pa. 


Nam*. 


Wmis  Bullock. 
U.  S.  Weather  Bureau. 
H.  A.  Van  Wagoner. 
*Qeo.  W.  Whitney. 
W.  G.  Comstock. 

H.  E.  Miller. 

B.  Frank  Banney^ 
Stanley  Warcup. 
*Edward  Couron. 
J.  Hart  Latting. 

Prof.  J.  M.  Dolph. 
•John  W.  Sly. 
W.  W.  Bodle. 
•M.  E.  Weld. 
•F.  W.  Squires. 

•Prof.  B.  G.  Clapp. 
U.  S.  Weather  Bureau. 
E.  B.  Bartlett. 
H.  E.  Boom. 
R.  Sutton. 

•C.  J.  Fuller. 
G.  Pomeroy  Eeese. 
•M.  Weatherwax. 
•C.  A.  Hallegas. 
W.  H.  Paddock. 

C.  A.  Wooster. 
•R.  £.  Cronkhite. 
W.  H.  Jeffers. 
•U.  E.  Jones. 

O.  F.  Corwin. 

Dr.  H.  R.  Ainsworth. 
•Wheeler  Clason. 
•W.  G.  Collins. 
James  £.  Wilson. 
S.  B.  Strong. 

•M.  D.  Clinton. 
T.  P.  Yates. 
•H.  Taber. 
W.  J.  Spink. 
Dr.  A.  F.  Sheldon. 

•George  Smart. 
•Merritt  M.  Clark. 
Benjamin  Durham. 
J.  D.  Tate. 
H.  C.  Orr. 

Ralph  W.  Eastman. 
U.  S.  Weather  Bureau. 


*  Special  lUin  Pall  Obeenrers. 
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F>ARX  VI. 


THE  CLIMATE  OF  NEW  YORK  STATE. 


The  Climate  of  New  York  State. 


8t  E.  T.  TuRNBBf  C.  E.y  Mbteorolooist  to  the  New  York  Wbathsk 

Bureau. 


The  first  edition  of  this  monograph,  published  in  the  Annual 
Report  for  1893,  is  nearly  exhausted,  and  immediate  and  pressing 
demands  require  its  reissue  at  this  time,  pending  a  thorough  revifr- 
ion  which  is  not  now  possible,  owing  to  pressure  of 'routine  work 
at  the  Central  Office. 

R  A.  FUERTES, 

Director  Neu>  York  Weather  Burea/u. 


PREFACE. 


DuiriiKg  the  past  iseventy  years  a  very  large  amount  orf  data 
has  accumnlated,  bearing  ui)on  the  climate  and  weather  \oi  New 
York;  the  eflPo(rts  <rf  the  Smithsonian  Institution  and  the  New 
York  Board  of  Regents  having  awakened  a  general  and  practi- 
cal interest  in  these  subjects  early  in  the  century.  The  system 
of  observations  organized  by  the  Regents  in  1826  at  more  than 
flifty  schools  and  academies  in  the  State  is  noteworthy  as  being 
the  first  important  attempt  made  in  this  country  toward  the 
investigation  of  local  climate.  The  general  scheme  of  work 
adopted  at  the  outset  was  very  similar  to  that  developed  within 
recent  years  by  the  local  weather  services  of  the  various  States; 
while  the  methods  of  observation  were  approved  by  competent 
meteoroloigMs  of  the  time.  The  Regents'  system  was  finally  dis- 
con^tinued  in  1863;  but  thereafter  records  of  the  weather  were 
maintained  at  several  Military  Posts  as  well  as  by  numerous  inde- 
pendent observers;  and  between  the  years  1871  and  1874  five 
stations  were  established  in  New  York  by  the  United  States  Sig- 
nal Service.  The  State  Meteorological  Bureau,  which  was  organ- 
ized in  1889,  has  also  furnished  valuable  data  from  more  than 
sixty  well  distributed  stations. 

The  preparation  of  this  report  requi'red  a  criticism  of  neai'ly 
all  of  ithe  voluminous  records  thus  obtained,  and  which  have 
apparently  been  accepted  without  question  hitherto.  This  fea- 
toire  of  the  work  is  described  in  some  detail  in  section  VI,  and 
the  considerations  are  there  given  which  led  to  the  exclusive  use 
ot  recent  observations  wherever  practicable,  especially  as  regards 
*  temperature.  The  results  of  the  Regents  and  other  early  obser- 
va;tions  have  been,  in  part  collated  and  summarized  in  the  valua- 
ble essays  of  *Hough  and  fOoffin,  and  are  also  represent^sd  in  the 


t7  on  the  GUniAle  of  the  State  of  New  York,  by  F.  B.  Hough,  Albany,  N.  Y. 
t  ▲  Letter  upon  the  Climate  of  New  York,  by  Profenor  J.  H.  Coffin.    Contained  In  the 
Natural  History  of  New  York  State/*  Albany,  1848. 
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treaitises  of  •Schott  and  fBlodgett.  The  statiatios  o(f  climate  in 
the)  ^vicinity  of  New  York  city  were  «eon"Solidated  and  employ^  in 
special  InveBtigatioaie  toy  Dr.  Daniel  Draper,  Director  of  the  New 
York  Meteorological  Observatory. 

The  jaccotapanying  tables  and  -chartfi  APe  intended  to  give  in 
themfielves  a  fairly  complete  account  of  the  climate  of  the  State, 
the  text  dealing  miainly  with  the  causes  of  the  more  important 
features  thus  -shown.  The  relatioois  of  climate  to(  plant  growth 
and  to  sanitary  conditions  are  barely  touched  upon,  as  results 
of  vialue  can  be  expected  only  from  a  thorough  treatment  of  these 
subjects  by  specLalists.  Some  topics  which  properly  ibelong  to  a 
descriptioin<  of  local  climate  are  also  necessarily  omitted,  or  but 
briefly  considered.  Thus,  no  satisfactory  account  could  be  given 
of  the  irregularities  to  which  rainfall  is  subject  or  of  the  rates  of 
flow  during  storms,  since  the  work  of  several  years  will  be  re- 
quired to  collect  and  properly  diacusss  such  data  for  the  entire 
State. 

The  writer  desires  to  express  his  indebtedness  to!  Professor  E.  A. 
Puertes,  Director  of  the  State  Meteorological  Bureau,  for  the  use 
tof  records  and  results  on  file  at  the  Central  OflSce,  and  also  to 
many  persoins  named  in  the  body  of  this  report  who  have  con- 
tributed valuable  data  in  response  to  inquiries.  Special  acknow- 
ledgment is  due  to  Mr.  I.  W.  Brewer,  who  provided  copies  of  a 
large  number  of  manuscript  records  used  in  this  .'invesitigation 
while  on  duty  as  an  oflficer  of  the  State  Bureau. 

I.  GENERAL  CLIMATIC  INFLUENCES. 

Before  proceeding  to  deal  with  the  climate  of  the  ^State  proper 
it  may  be  of  interest  to  glance  briefly  at  certain  general  meteoro- 
logical influences  to  which  our  local  conditionis  are  mainly  due. 

The  prevalence  of  westerly  winds  is  the  most  obvioas  and  per- 
manent feature  of  the  atmospheric  circulation  in  the  (middle  lati- 
tudes of  the  globe.  This  movement  of  the  air  masses  in  a  measure 
conmnuinicates  the  conditions  of  the  continental  interiors  tot  the 

*  Atmoipherlc  Temperature  and  PreelpiUtion  in  the  United  States,  by  C.  A.  Schott. 
Bmlthsonian  Contributions  to  Knowled^,  9  rols.,  Washington,  1876  and  1881. 
t  Climatology  of  the  United  States,  by  Lorin  Blodgett,  Phfladelpbia,  1867. 
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eastern  coasts,  while  in  the  same  manner  the  infltuence  of  the 
oceao  is  extended  well  inland  along  the  wesitem.  coasts.  During 
the  (winter  heat  is  lost  from  large  land  isurfaces  by  radiation  mneh 
more  rapidly  than  it  is  gained  from  th-ei  oblique  ravis  of  the  sun, 
and  consequently  in  high  latitudes  regions  of  intense  cold  are 
found  iwithin  the  continents.  Over  the  ocean,  on  the  other  hand, 
radiation;  proceeds  slowly  as  compared  with  the  rate  on  land  s-ur- 
faces,  while  va^t  quantities  of  heat  are  gained  from  equatorial 
currents. 

In  summer  the  increaised  heat  received  from  the  sun  is  absorbed 
more  rapidly  by  land  than  by  water,  so  that  the  thermal  relation 
between  continents  and  oceans  is  the  reverse  of  that  which  obtains 
in  winter. 

The  ireBult  of  these  conditions,  so  far  as  temperature  is  con- 
cerned, Js  «hown  plainly  in  the  following: 


TABLE  1. 

AVEBAOE  TXMPEBATURE  IN   DEGREES  FAHRENHEIT. 

West  Coast  of  America* 


STATION. 


San  Fnmeisoo,  Cal. 

PortUnd,Or 

OlympUfWMh  .... 
8tan,AlMk% 


North 
latitude. 


Deg.  MIn. 
87       48 

45     as 

47       87 
67       03 


Tbmpxratubx. 


January. 


Degrees. 
50 
88 
88 

27 


North  Interior  of  America* 


St.  Paul,  Minn 

St.  Vincent,  Minn 

Fort  Simpeon,  Britiih  Amerioa. 


East  Coast  of  America, 


Norfolk,  Va < 

Washington.  D.  C. 
NewYork,N.  T... 

Boston,  Mass 

Portland,  Me 


West  Coast  of  Europe, 


Toulouse,  France 

Paris,  France 

London,  England 

Christiana,  Korway . . . 
Hammerfest,  Finland 


July. 


Degrees. 
60 
68 
6t 
54 


44 

66 

8 

48 

56 

-10 

68 

07 

-18 

79 
65 


86 

51 

40 

88 

58 

88 

40 

48 

80 

42 

21 

26 

48 

82 

28 

72 
77 
74 
71 
62 


43 

87 

89 

48 

50 

86 

51 

88 

38 

59 

55 

28 

70 

42 

28 

70 
65 
64 
69 
54 
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Pram  thia  table  it  will  be  seen  that  the  westerly  winds  from 
the  interior  of  America  give  the  northeaeteni  States  about  the 
same  mid-winter  temperature  which  prevails  in  western  Europe 
at  the  arctic  circle,  while  at  our  latitude  the  mid-eummer  heat  of 
the  two  coasts  is  neariy  equal  on  the  same  pafrallels.  In  general, 
north  of  latitude  40  degrees  the  annual  temperature  of  land  sur- 
faces is  less  than  that  of  the  oceans. 

A  more  detailed  account  of  the  character  and  climatic  effect 
of  prevailing  winds  requires  some  consideration  of  the  distribu- 
tion^ of  atmospheric  pressure.  Air  masses  are  forced  out  from 
regions  of  high  toward  those  of  low  barometer,  and,  owing  to  a 
deflecting  force  due  to  the  eanth's  rotation,  these  outflowing 
winds  in  the  Northern  Hemisphere  also  tend  to  circulate  about 
the  center  of  high  pressure  in  .the  direction  in  which  the  hands 
of  a  watch  move.  The  winds  flowing  toward  a  center  of  low 
pressure  revolve  about  it  in  a  direction  opposite  to  the  move- 
men/ts  of  watch  hands. 

The  principal  permanent  high  pressure  system  to  be  consid- 
ered in  connection  with  our  own  climate  is  the  vast  area  stretch- 
ing across  the  Atlantic  between  latitudes  20  and  40  degrees, 
moving  somewhat  northward  from  the  average  position  in  sum- 
mer and  autumn  and  to  t<he  south  of  it  in  winter.  This  area 
forms  part  of  a  belt  of  high  mean  pressure  which  extends  around 
the  globe  near  latitude  30  degrees  noriJi. 

A  permanent  area  of  low  barometer  is  found  over  the  north 
Atlantic,  with  a  minimum  pressure  of  29,5  inches  to  the  east  of 
(Greenland  in  January.  The  depression  is  much  less  intense 
during  the  summer,  but  nevertheless  controls  the  winds  of  the 
northern  Atlantic  ajid  northeastern  America  throughout  the 
greater  portion  of  the  year. 

Thirdly,  the  intense  winter  cold  of  the  land  surfaces  in  the 
interior  of  the  continent  causes  a  oontraction  of  the  lower  air 
strata  €uid  consequently  an  inflow  at  higher  levels  from  surround- 
ing warmer  regions.  Thus  the  mass  of  air  becomes  greater 
over  the  cold  area  and  the  barometric  pressure  increases.  In 
summer  the  oceans  become,  relatively,  cold  areas,  and  hence  a 
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reversal  of  the  above  prooefiB  takes  place  at  that  eeason,  making 
the  pressure  over  the  continents  lower  than  over  the  oceans. 

Lastly,  there  is  the  very  important  class  of  shifting  areas  of 
low  and  high  pressure  known  as  cyclones  or  sttorms  and  anti- 
cydones,  respectively,  and  to  these  are  due  the  abrupt  weather 
changes  common  over  the  centcal  and  eastern  States.  Areas  of 
this  class  present  all  gradations  of  size  and  intensity,  in  some 
cases  controlling  the  winds  aed  weather  over  the  greater  jxart  of 
the  continent,  while  in  others  their  courses  are  barely  traceable. 
Cyclones  and  anticyclones  alike  have  a  general  eastern  motion 
across  the  continent  from  their  point  of  origin;  the  former 
usually  bearing  northward  ito  the  vicinity  of  the  Great  Lakes  and 
the  St.  Lawrence  valley  and  Gulf,  while  the  average  course  of  the 
latter  is  southeastward  toward  the  general  high  pressure  region 
of  the  Atlantic  which  has  already  been  referred  to.  The  rate  ait 
which  cyclones  traverse  the  continent  ranges  from  600  to  900 
miles  per  day;  while  the  average  velocity  of  anticyclones  is 
slightly  less. 

The  climatic  effects  of  the  several  pressure  systems  mentioned 
may  now  be  considered;  and  firsit  with  reference  to  the  condi- 
tions which  obtain  in  winter.  At  that  season  the  high  pressure 
area  of  the  central  Atlantic  extends  also  over  the  southern  States, 
and  is  joined  to  the  "  high  "  which  develops  in  winter  over  the 
interior  of  the  continent,  and  whose  maximum  pressure  of  30.2 
inches  is  found  over  the  northwestem  States.  On  the  other 
hand  the  low  pressure  area  of  the  north  Atlantic  has  reached 
its  greatest  central  depression  of  29.5  inches,  while  the  borders 
of  the  system  cover  the  great  water  areas  which  indent  the 
eastern  coast  of  Bdtish  America;  and,  acting  with  the  con- 
tinental high  pressure,  gives  strong  northwesterly  winds  along 
the  entire  northeastern  portion  of  America.  The  frequent  pas- 
sage  of  cyclonic  storms  over  the  lower  lakes  and  the  St.  Law- 
rence valley  also  brings  these  regions  into  the  low  pressure  sys- 
tem; the  line  of  demarcation  between  which  and  the  high  pres- 
sure system  of  the  Atlan^tic  and  southern  States  is  found  to  pass 
in  the  vicinity  of  this  State.      Thus,  although  our  prevailing 
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winter  wincls  are  northweBterly,  a  modei^ate  variation  in  the  in- 
tensity of  the  eouthem  high  or  the  northern  low  pressure  area 
id  sufncient  to  modify  thfeir  direction  very  materially.  For  ex- 
ample, in  January,  1890,  the  average  pressure  over  the  south- 
eastern States  was  0.2  inch  a^bove  the  normal  value,  while  to  the 
north  of  this  Sta;te  there  was  ahpurt  an  equal  deficiency;  and  con- 
sequently the  prevailing  winds  were  southerly,  raising  the  mean 
temfperature  for  the  month  10  degrees  to  12  degrees  above  the 
normal.* 

Every  cyclonic  storm  whdch  passes  over  or  north  of  the  State 
cause©  an  increase  of  temperature,  due,  in  part,  to  the  southerly 
winds  which  flow  towards  the  depressed  area.  Such  events 
oceur^  on  an  average^  five  or  six  times  during  each  of  the  winter 
moniths;  so  that,  by  platting  the  temperature  of  the  State  for 
each  day^  a  curve  is  obtaiined  simiilar  to  that  shown  in  plate  1,. 
which  represents  the  actual  condition  of  pressure  and  meaiu  daily 
temperature  which  obtained  during  the  year  1893.  The  <7clonac 
systems  give  northwesterly  winds  in  the  rear  of  the  storm  cen- 
tens,  so  that  a  considerable  fall  of  temperature  usually  occurs  after 
tbdr  passage;  and  this  effect  is  frequently  increased  by  the  anti- 
«fyolonic  areas  which  follow,  bringing  masses  of  cold  dry  air  from 
the  interior  of  the  continent  to  the  eastern  coast.  The  average 
Afference  between  the  extremes  of  mean  daily  temperature 
occurring  in  advance  and  in  the  rear  of  winter  storms  passing  north 
of  New  York  is  about  sixteen  degrees,  as  determined  by  an  exami- 
nation of  fifty  individual  oases;  tihe  variation  being  greatest  in  the 
northern  and  least  in  the  southem<  section  of  the  State.  Storms 
passing  to  the  southward  of  New  York  are  also  usually  preceded 
by  an  inerease  of  temperature  in  the  region  of  the  Great  Lakes, 
and  the  southern  and  southeastern  sections;  while  north  of  the 
Mohawk  valley  only  northerly  winds  are  felt^  and  therefore  no  rise 
of  the  temperature  results.  A  depression  which  passes  eastward 
over  the  center  of  the  State  may  cause  a  great  difference  between 

*An  opposite  effect  Is  produced  by  an  unusuaUy  low  fpreasnre  over  the  north  Atlsntic, 
when  in  eonjuDctloii  with  a  strong  deTelopment  of  the  continental  **  high; "  in  which  caso 
the  northwesterly  circulation  is  strengthened,  and  the  Icwtf  nperatnreof  tfceiBterior«ztendft 
to  the  eastern  States. 


AVERAGE  DAILY  TEMPERATURE  AND 

i 

o 

\ 

a. 

s 

•- 

1 

s 

l,.v 

ATMOSPHERIC  PnE88URE8  RECOItOEO  AT  ITk 

s 

31 

i 

29 

RAINFALL  OVER  THE  STATE,  (893. 


ACA  OUniNO  189S.  (REDUCED  TO  SEA  LGVEL> 


Nbw  York  Wbatheb  Bubesau.  413 

the  temperatare  in  the  niorthern  and  sonthern  sections.  A  remark- 
able ease  of  this  kind  occurred  on  January  11^  1890,  when  the  mean 
daily  temperature  of  staitions  in  the  St.  Lawremce  valley  was  fifty- 
three  degrees  lower  than  that  oibtadnlng  near  the  Pennsylvania 
border. 

During  the  average  winter  month  two  or  three  storms  pass  north- 
eastward along  the  Atlantic  coast  These  are  usually  preceded  by 
an  increase  of  temperature  in  the  eoutheastern  sectione,  and  by  a 
decrease  in  the  western  and  Great  Lake  regions. 

There  exists  an  intimate  relation  between  the  character  of  the 
air  circulation  and  the  predpitatnon  of  moisture  over  the  State. 
Our  northwesterly  winds  are  essentially  dry,  owing  to  the  lack  of 
moisture  in  the  continental  interior,  and  also^  in  winter,  to  the  cold- 
ness of  the  air^  which  gives  it  a  very  small  vapor  carrying  capacity. 
Hence  precipitation  during  the  winter  occurs  almost  entirely  in 

m 

connection  with  storm  areas  passing  in  the  vicinity  of  the  State, 
and  which  mainly  derive  their  supply  of  vapor  from  the  inflow  of 
m.oist  air  induced  by  them  from  the  Atlantic,  or  from  the  region  of 
the  Gulf  of  Mexico.  The  heaviest  precipitation  accompaniee  the 
Atlantic  storms  and  those  passing  up  the  Mississippi  and  Ohio  val- 
leys to  the  Great  Lakes;  both  of  these  classes  of  storms  being 
characteristic  of  the  autumn  and  winter  rather  than  of  the  summer 
months.  Hence,  while  the  winter  is  the  dryest  season  of  the  year 
over  the  greater  x>ortion  of  New  York,  it  brings  a  heavy  precipita- 
tion of  rain  and  snow  in  the  vicanity  of  the  Atlantic  coast,  the 
southwestern  highlands  of  the  State,  and  the  region  of  the  Great 
I^akes.  Over  the  Canadian  provinces  of  Ontario  and  Quebec,  the 
winter  precipitation  is  exceedingly  small;  and  this  characteristic 
is  shared  by  the  St.  Lawrence,  Hudson  and  Champlain  valleys  and 
the  central  plateau  of  New  York.  The  supply  of  moisture  from  the 
region  of  the  Gulf  of  Mexico  appears  to  be  nearly  exhausted  before 
reaching  the  Canadian  provinces  and  the  St  Lawrence  valley, 
although  the  southwestern  Adirondack  highlands  receive  a  con- 
siderable rain  and  snow  fall  from  southwesterly  winds;  while  the 
moisture  from  the  Atlantic  is  largely  precipitated  over  the  moun- 
tains of  New  England  and  northern  New  York. 
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During  the  winter  months  elongated  depressions^  or  '^  troughs '' 
of  low  pressure,  are  frequently  formed  over  the  eaatem  States; 
their  longest  diameter  commonlj  extending  from  the  region  of  the 
Qfulf  of  Mexxoo  to  the  Great  Lakes,  and  including  portions  of  the 
Ohio  and  Mississippi  valleys.  Such  systems  often  derive  their 
moisture  both  from  the  Mexican  gulf  and  the  Atlantic;  and  many 
of  the  heaviest  rain  and  snow  fftorm«  of  the  winter  are  due  to  con- 
ditions of  this  nature,  especially  in  the  vicinity  of  the  lake  region 
and  on  the  highlands  adjacent  to  the  Atlantic  coast. 

The  character  of  our  winters  depends  very  largely  upon  the 
numlber  and  general  course  of  the  amticyclones.  As  previously 
sta/ted,  the  usual  couirse  is  somewhat  south  of  the  east  across  the 
States  toward  the  permanent  Atlantic  "high;"  but  in  many 
cases  the  intense  cold  waves  originating  in  British  America  move 
directly  eastward  along  the  Canadian  border  to  the  coast,  and 
thence  pass  southfward.  Under  such  conditions  the  noirthern 
part  of  New  York  experiences  the  full  effects  of  the  cold  waves, 
their  severity  in  the  more  southern  sections  being  usually  some- 
what decreased  by  the  influence  of  the  Great  Lakes.  Statistics 
as  to  the  relative  frequence  and  amount  of  temperature  changes 
in  various  parts  of  the  State  will  be  found  on  pages  463,  464. 

In  the  spring,  and  especially  during  April  and  May,  the  in- 
creased amount  of  heat  received  firom  the  sun  brings  about  a 
rapid  modification  and  sihifting  of  pressure  systems,  which  are 
then  less  shai-ply  contrasted  than  at  other  seasons.  The  winds 
decrease  greatly  in  velocity,  and  their  direction  is  variable,  al- 
though the  southerly  comiKWient  which  is  cha-racteristic  of  sum- 
mer becomes  well  defined  during  May.  The  pressure  conditions 
of  March  are  essentially  those  of  a  winter  month,  the  high 
pressure  systems  over  central  British  America  and  the  southern 
Atlantic  coast  being  still  in  force,  while  the  cyclone  of  the  north 
Atlantic  continues  to  give  northerly  winds  over  eastern  Canada 
and  the  adjacent  States.  In  April  and  May  the  pressure  has 
decreased  over  neairiy  the  whole  extent  of  North  America,  the 
barometer  being  relatively  higher  over  the  central  and  south- 
eastern States,  thus  giving  a  condition  similar  to  that  described 
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below  for  the  summer  •season.  A  marked  decrease  in  the  num- 
ber of  cyclonic  storms  occurs  from  March  to  April  and  May;  and 
the  frequent  showers  which  commonly  occur  during  the  latter 
months  appear  to  be,  more  than  at  any  other  time,  the  effect  of 
admixture  of  air  currents  having  different  temperatures. 

An  Instpection  of  presBure  charts  for  the  summer  mon/ths  shows 
an  area  of  low  pressure  over  the  northern  interior  of  the  conti- 
nent in  place  of  the  anticyclonic  area  whieh  was  present  there 
during  the  winter.  The  deprcssion  over  the  north  Atlantic  has 
decreased  in  intensity,  while  the  high  pressure  system  of  the 
central  Atlantic  has  (become  stronger,  controlling  the  windis  over 
the  ocean  and  on  iboth  the  Eunopean  and  American  coasts,  be- 
tween parallels  10  degrees  and  50  degrees  north.  A  wesftern 
branch  of  this  area  also  covers  the  southern  and  central  United 
States  as  far  as  the  Mississippi  valley,  and  thus  the  southerly 
wind  system  of  the  western  Atlantic  is  extended  well  into  the 
interior  of  the  continent,  increasing  to  a  marked  degree  the  sum- 
mer temperature  of  the  northern  States.  (In  southwestern 
Europe  the  Atlantic  "high  "  produces  an  opx>oeite  thermal  effect, 
sinee  that  region  is  on  the  eastern  side  of  the  antticyclonic  center 
and  hence  is  subject  to  northerly  winds.)  In  summer,  as  in 
winter,  any  increase  of  pressure  over  the  southern  States  tends 
to  raise  the  temperature  in  the  region  to  the  northward,  and 
when  such  an  increase  occurs  in  conjunction  with  a  dimunition 
of  pressure  over  Canada,  a  "  hot  wave  "  usually  occurs  in  the 
northern  States.  The  average  path  of  cyclonic  storms  is  more 
northerly  than  in  winter,  and  comparatively  few  depressions  pass 
to  the  souithward  or  eastward  odE  New  York  until  August. 

The  Gulf  of  Mexico  and  the  Atlantic  Ocean  contribute  large 
supplies  of  moisture  to  the  air  currents  which  move  northward 
over  the  States  in  summer.  Hence,  although  cyclonic  depres- 
sions are  less  frequent  than  at  any  other  season,  the  rainfall 
acoomi)anying  each  storm  is  apt  to  be  heavy,  and  over  the  greater 
port  of  the  country  the  maximum  total  precipitation  for  the  year 
occurs  in  the  summer  months.  The  local  showers  and  thunder- 
storms cbaracteristic  of  the  season  usually  accompany  the  pas- 
sage of  k>w  pressure  areas  near  the  State;  but  such  a  condition  is 
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not  necessary  to  their  occurrence,  especially  m  mountainous  sec- 
tions, where  only  a  moi»t  air  and  the  convectional  currents  pro- 
duced by  high  temiperatuTe  appeairs  to  be  necessary  to  local 
thunderstorm  formation.  The  relative  frequency  of  local  showers 
in  different  parts  of  the  Staite,  as  bearing  upon  the  distribution 
of  summer  rainfall,  will  be  referred  to  later. 

Considering  now  the  pressure  conditions  of  autumn,  we  find 
that  in  September  the  anticyclonic  area  of  the  Atlantic  has 
moved  northward  and  that  the  maximum  pressure,  3Q.1  inches, 
extend  westward  over  the  central  Atlantic  States,  maintaining 
southerly  winds  along  our  coast.  The  western  limits  of  the  anti- 
cyclonic  system  ai'e  found  beyond  the  Mississippi  valley,  and  dur- 
ing October  the  pressure  remains  high  over  the  central  and  south- 
ern  States,  while  diminishing  over  the  ocean.  The  transient  anti- 
cyclones of  October  and  the  early  days  of  November  show  a  strong 
tendency  to  drift  very  slowly  over  the  region  of  average  maximum 
pressune  extending  from  the  middle  iStates  to  the  central  coast; 
and  under  such  conditions  the  iwarm  sauthwesterly  winds  and 
bright  weather  of  "  Indian  Summer "  prevail  in  the  northern 
States. 

The  rainfall  of  September  is  usually  light  in  the  region  east  of 
the  Upper  Lakes,  although  no  marked  variation  from  the  normal 
distribution  lof  pressure  characteristic  of  the  month  is  'required 
to  bring  about  a  heavy  precipitation.  For  example,  in  Septem- 
ber, 1890,  the  anticyclones  moved  to  the  nort^heastem  rather  than 
to  the  central  part  of  our  coast;  and  in  one  case,  such  an  area, 
acting  with  a  depression  to  the  westward,  gave  easterly  winds 
and  phenomenally  heavy  rains  over  Central  New  York  for  several 
days;  the  pressure  over  the  -State  being  meanwhile  unusually  high 
(30.4  inches). 

The  maximum  general  rainfall  of  the  autumn  season  occurs  in 
October,  accompanying  the  shifting  of  prevailing  winds  and  a 
decided!  increase  of  storm  frequency  w'hich  obtains  during  the 
month.  The  northern  winter  commences  soon  after  the  middle 
of  November;  at  which  time  the  continental  high  pressure  area 
and  the  depression  of  the  North  Atlantic  are  strongly  developed, 
and  northerly  winds  again  prevail  over  the  eastern  States. 
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II.  PHYSICAL  FEATURES  OF  NEW  YORK. 

Th^  following  outline  of  the  onography  of  Niew  York  is  6ab- 
ctaivtiially  bb  given  by  Professor  Arnold  Gujot.  Further  detaila 
«re  exJhibited  by  the  accompanying  relief  map. 

The  mass  of  the  State  is  a  triangular  table-land,  deviated  1,500 
or  2,000  feet  above  the  ocean,  and  may  be  considered  the  north- 
eastern extremity  of  the  plateau  which,  in  this  latitude,  forms 
th  ?  'western  half  of  the  Appalachian  system.  The  na.t3ural  limit 
of  this  .belt  toward  the  west  and  north  i6  the  large  depression  of 
Lakes  Erie  and  Ontario,  and  which  continuee  down  the  course  of 
the  St.  Lawrence  river  to  the  ocean.  In  the  east  the  table-land 
is  terminated  by  the  deep  valley  oocupied  by  Lake  Ohampl'ain 
and  the  Hudson  river;  while  southward  the  highlands  extend  with- 
out interruption  into  Pennsylvamia.  The  eastern  ed(ge  along  the 
Hudson  and  Champlain  valleys  is  formed  by  a  series  of  mountain 
<hains  more  or  less  isolated  from  each  other,  andl  bearing  the 
highest  summits  in  the  iState.  They  are:  The  Highlands  which 
cross  the  Hudson  at  the  limit  of  the  coast  region-;  the  iShawangunk 
and  Catskill  mountains  on  the  western  bank  of  ithe  river;  oJid  the 
system  of  the  Adirondacks  covering  the  territory  between  the  St. 
Lawrence  and  'Champlain  valleys.  Within  this  ealartem  iWall  the 
true  mountain  chains  cease;  but  the  remainder  of  the  plateau  is 
indented  by  numerous  vallej«,  the  bottoms  of  which  are  generally 
several  hundred  feet  below  the  common  level,  and  which  are  sepa- 
rated by  high  ridges.  A  remarkable  feature  iis  the  deep  trans- 
versal cut  which  form®  the  valley  of  the  Mohoiwk  and  Lake 
Oneida,  opening  a  channel  from  the  low  country  of  the  Lake 
Region  to  the  Hudson  ^nalley,  and  thus  dividing  the  main  plateau 
into  the  distinct  masses  of  the  Appalachian  and  Adirondack 
sj-stems. 

A  subdivision  of  the  central  or  Appalachian  highlands  is  due 
to  the  deep  channel  of  Seneca  lake,  extending  from  the  plains 
bordering  Lake  Ontario  -southward  to  the  valley  of  the  Susque- 
hanna. The  two  sections  of  tihe  highlands  thus  separated  are 
here  designated  as  the  eastern  and  western  plateaus;  the  former 
extending  from  the  central  lakes  to  the  Hudson  valley,  and  the 
latter  v^estward  from  the  central  lakes  to  the  depression  of  Lake 

Erie. 
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TABLE  2 — Average  Monthly  and  Annual  Tempbra 


STATIONS. 


Western  Plateau 

Sherman 

Humphrey 

Alfred  Centre 

Angelica 

South  Canlsteo 

Addison 

Elmlra 

Wedgewood 

Arcade .. 

Alabama . . . . 

Pendleton  Centre  and  Lockport. . . 


Baatem  Plateau. 

Middletown 

Minnewaska 

Liberty 

South  Kortrlght . 
Quaker  Street. . . . 

Uiddleburgh 

Cooperstown.  ... 


Oxford 

Binghamton 
Waverly..  .. 

Homer 

Brookfleld. . . 
Perry  City. . 


Northern  Plateau 
Lyon  Mountain . . . 

Number  Four 

Oonstableville 


Atlantic  Coast 

Block  Island,  R.  I.*. 

Betauket 

Central  Park. 

New  York  city 


Chautauqua. 
Cattaraugus 
Allegany  . . . . 

Steuben 


it 


Chemung 
Schuyler  . 
Wyoming 
Genesee . . 
Niagara . . 


Orange 

Ulster 

Sullivan 

Delaware  ... 
Schenectady 
Schoharie . . . 
OtBego 

Chenango . . . 

Broome 

Tioga 

Cortland 

Madison 

Schuyler  . . . . 


Clinton 
Lewis.. 


tt 


Suffolk  . . . , 
New  York. 


Hudson  Valley 

Garrieons  or  Ardenia 

Stan  fordvilleor  Honey  mead  Brook 

Mountainyilie 

Albany 


Putnam . 
Dutchess 
Orange . . 
Albany . . 


C?iamvlain  Valley. . . . 
Plattaourgh  Barracks. 


8t.  Latorence  Valley. 

Gouverneur  

North  Hammond  . . . . 

Canton 

Potsdam 

Malone 


Clinton 


St.  Lawrence. 


i* 


Great  Lakes 

Madison  Barracks . 

Oswego 

Palermo 

Lyons 

Rochester 

Sess  Roads 

Buffalo 

Dunkirk 

Erie,  Pennsylvania 


Franklin. 


Jefferson 
Oswego  . 


ii 


Wayne 

Monroe 

Niagara 

Erie 

Chautauqua. 


p  «* 

1 

o<o 

Length 
of  record 
years. 

From-to 

1,887 

1,570 

8 

i89&l92 

1,950 

8 

1884-92 

1,884 

4 

1889-92 

1,840 

4 

1889-92 

1,480 

4 

1884-92 

1,000 

8 

1888-92 

860 

7 

1854-80 

1,850 

4 

1889  92 

1,670 

8 

1890-92 

548 

2 

1890-91 

580 

4 

1889-02 

1,070 

WO 

3 

iftioloe 

1,800 

8 

1890-92 

1,600 

7 

1854-60 

1,700 

3 

1890-92 

978 

8 

1890-92 

640 

8 

1889-91 

1,S34 

22 

1871-92 

89 

1854-92 

i.860 

8 

1890-92 

870 

3 

1889-92 

8S6 

10 

1883-98 

1,100 

10 

1854-68 

1,350 

8 

1890-92 

1,088 

4 

1889-92 

1,678 

1,917 

2 

1890-92 

1,571 

4 

1889-92 

1,246 

4 

1889-96 

82 

27 

12 

lR80-g8 

40 

7 

1886-92 

97 

28 

1871-92 

164 

21 

1871-92 

281 

^ . . . . . 

157 

20 

1871-90 

425 

9 

1883-98 

218 

4 

1883-86 

86 

7 

1896-92 

?186 

■  •  •  ■  • 

T186 

18 

1880^92 

431 

400 

10 

1881-70 

?840 

4 

1889-92 

804 

4 

1889-92 

800 

4 

1889-92 

810 

2 

1890-92 

464 

266 

22 

1871-92 

804 

9 

1884-92 

460 

22 

1871-98 

407 

4 

1889-92 

621 

82 

1871-92 

SSO 

4 

1889-92 

600 

19 

1874-92 

6«^0 

8 

1890-92 

681 

6 

1888-98 

22.0 
98.0 
29.0 


91.5 

91.6 
24.0 
83.0 
21.5 
80.5 
82.5 
21.5 

81.9 
26.0 
92.0 
20.5 
20.O 
19.0 
24.0 
20.5 
20.9 
80.0 

28.0 

20.0 
90.0 
21.0 

16.0 
15.6 
16.0 
16.5 

30.5 
31.9 
80.5 
89.8 

ao.6 

21.5 
97.0 
24.9 
96.9 
98.0 

16.8 
16.8 

16.9 
16.1 
18.0 
16.0 
15.5 
16.0 

28.4 
19.0 
92.5 
90.9 
94.0 
24.1 
98.1 
24.1 
87.0 
27.0 
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Tuass,  Reduokd 

TO   THE   22 

Years  Period,  1871-1892.- 

• 

• 

u 

■ 

■ 

• 

• 

• 

A 

1 

1 

• 

5' 

1 

a 

§ 
% 

a 

"5 

9 

a 
a 
-•1 

28.8 

28.5 

41.7 

54.8 

64.8 

68.6 

66.6 

59.8 

47.8 

85.5 

26.7 

44.8 

84.0 

28.0 

40.0 

58.0 

68.0 

66.5 

64.6 

58.0 

47.0 

85.5 

27.0 

44.0 

84.0 

20.0 

42.0 

66.0 

64.0 

69.0 

66.0 

59.0 

47.0 

35.2 

26.6 

45.1 

98.0 

28.0 

41.0 

56.0 

64.5 

67.6 

65.0 

57.5 

46.0 

85.0 

26.0 

44.1 

88.0 

28.0 

41.5 

54.5 

68.5 

68.0 

66.6 

58.5 

46.5 

85.0 

26.0 

44.1 

28.0 

80.0 

44.0 

56.0 

66.0 

70.0 

68.0 

60.5 

48.5 

87.0 

28.0 

46.5 

24.8 

81.5 

45.0 

68.0 

67.0 

72.0 

69.0 

62.0 

49.0 

86.5 

27.5 

47.2 

S8.0 

88.0 

41.5 

54.5 

68.5 

68.0 

66.0 

58.5 

46.6 

85.0 

26.0 

44.1 

22.0 

26.5 

89.6 

54.0 

640 

68.0 

65.5 

68.0 

47.0 

84.5 

2.'».5 

48.6 

23.5 

29.0 

42.0 

55.0 

64.6 

69.0 

68.0 

61.0 

48.6 

86.0 

27.0 

45.4 

22.6 

27.5 

40.0 

58.0 

68.0 

69.0 

67.0 

60.0 

48.0 

85,6 

27.0 

44.4 

22.5 

28.6 

48.0 

66.6 

64.8 

68.6 

66.8 

61.6 

47.2 

85.6 

25.9 

44.7 

28.0 

84.0 

40.0 

59.0 

68.0 

79.0 

70.0 

68.0 

61.0 

39.0 

29.0 

48.8 

28.0 

80.0 

42.0 

55.0 

64.0 

68.0 

66.0 

60,0 

48.0 

36.0 

25.5 

46.0 

21.8 

27.4 

41.2 

55.4 

64.5 

68.2 

66.4 

69.0 

46.9 

84.7 

2.'5.4 

44.1 

21.0 

27.0 

41.0 

66.0 

64.0 

67.0 

65.0 

58.0 

46.0 

86.0 

26.0 

48.8 

20.0 

27.0 

41.0 

55.0 

64.0 

68.0 

65.0 

56.0 

46.0 

a*}  0 

24.0 

48.6 

25.0 

81.0 

45.0 

59.0 

68.0 

70.0 

68.0 

61.0 

60.0 

88.0 

28.0 

47.2 

2t.8 

27.8 

41.2 

66.8 

64.6 

68.1 

66.4 

58.9 

46.9 

34.7 

25.3 

44.1 

21.2 

27.4 

40.8 

64.5 

64.0 

68.1 

65.6 

68.2 

46.5 

34.9 

24.8 

48.8 

21.0 

28.0 

41.0 

56.0 

64.0 

68.0 

65.0 

68.0 

46.0 

36.0 

25.0 

48.8 

25.0 

81.0 

44.0 

57.0 

66.0 

70.0 

68.0 

61.0 

49.0 

87.0 

28.0 

46.6 

22.0 

27.0 

41.0 

54.0 

68.0 

68.0 

65.0 

57.0 

45.0 

34.0 

25.0 

48.8 

21.0 

87.0 

41. C 

65.0 

64.0 

68.0 

66.0 

59.0 

46.0 

34.0 

25.0 

48.8 

23.0 

28.0 

41.0 

54.0 

64.0 

68.0 

66.0 

58.0 

46.0 

85.0 

26.0 

44.1 

16.8 

24.0 

86.8 

51.8 

60.3 

68.8 

62.5 

55.0 

43.8 

31.0 

21.2 

40.8 

16.0 

84.0 

86.0 

60.0 

50.0 

62.0 

61.0 

54.0 

43.0 

81.0 

21.0 

39.6 

17.0 

24.0 

87.3 

52.8 

60.3 

64.0 

62.5 

55.0 

48.0 

80.5 

21.0 

40.2 

17.5 

24.0 

87.0 

58.0 

61.5 

65.5 

64.0 

66.0 

44.0 

81.5 

21.5 

41.0 

81.6 

85.9 

46.7 

57.6 

67.0 

72.8 

71.1 

65.8 

56.1 

43.9 

84.5 

60.8 

81.5 

85.0 

48.8 

52.3 

61.6 

68.8 

68.1 

62.7 

54.3 

45.7 

87.2 

49.1 

82.0 

86.2 

47.0 

.58.0 

67.0 

72.0 

71.0 

66.0 

56.0 

44.0 

34.5 

51.8 

81.2 

86.1 

48.8 

60.7 

70.9 

75.0 

72.9 

66.4 

&i.6 

42.7 

83.4 

51.8 

81.7 

86.8 

47.9 

59.8 

68.8 

78.5 

72.4 

66.0 

55.3 

43.4 

34.0 

61.6 

26.9 

88.2 

46.2 

58.8 

68.1 

72.0 

69.6 

62.8 

50.8 

89.0 

28  5 

48.4 

28.8 

84.7 

48.2 

60.2 

69.2 

73.2 

71.4 

68.6 

61.6 

40.6 

29.5 

49.8 

26.4 

82.8 

45.1 

57.6 

66.8 

70.8 

68.8 

61.9 

50.0 

37.9 

28.0 

47.8 

27.9 

88.2 

45.8 

57.4 

67.1 

71.0 

68.6 

62.0 

60.3 

88.6 

28.7 

48.0 

24.5 

82.0 

46.0 

60.0 

69.5 

78.6 

71.1 

68.7 

51.6 

39.1 

28.0 

48.4 

17.5 

25.9 

40.8 

65.2 

64.7 

69.9 

67.6 

58.6 

46.9 

34.5 

21.8 

48.2 

17.5 

26.9 

40.8 

55.2 

64.7 

69.9 

97.6 

68.6 

46.9 

34.5 

21.8 

48.8 

17.8 

26.5 

40.4 

66.5 

64.2 

68.2 

65.9 

58  4 

45.7 

33.2 

22.2 

42.8 

18.0 

26.0 

40.0 

5^.0 

64.0 

68.0 

66.0 

69.0 

46.0 

34.0 

22.5 

42.8 

19.0 

28.0 

41.5 

66.5 

65.0 

69.0 

67.0 

60.0 

47.0 

34.5 

24.0 

44.1 

17.0 

26.5 

40.5 

56.0 

64.0 

68.0 

65.7 

58.0 

45.5 

38.0 

22.0 

42.6 

16.5 

26.0 

40.0 

65.5 

64.0 

68. 0 

65.5 

57.6 

45.0 

82.5 

21.5 

42.8 

16.0 

26.0 

40.0 

55.5 

64.0 

68.0 

65.6 

67.0 

45.0 

82.0 

21.0 

48.0 

24.3 

S9.9 

42.0 

54.8 

64.9 

69.8 

68.1 

61.1 

49.8 

37.3 

28.4 

46.0 

19.5 

28.0 

40.5 

55.0 

66.0 

70.0 

68.0 

61.0 

48.0 

8.^.0 

25.0 

44.6 

28.4 

29.0 

40.8 

5.S.8 

62.6 

68.5 

68.0 

61.0 

49.5 

37.0 

27.5 

44.8 

22.0 

26.8 

89.7 

54.6 

64.5 

68.4 

66.4 

58.9 

46.5 

.34.5 

24.7 

48.9 

24.5 

80.n 

43.0 

66.0 

66.0 

70.0 

68.0 

61.0 

49.0 

87.0 

28.5 

46.8 

25.0 

80.8 

48.8 

66.4 

66.9 

70.5 

68.8 

6:2.0 

49.8 

87.5 

28.5 

46.8 

28.5 

29.5 

42.0 

52.5 

64.5 

68.5 

67.0 

69.5 

48.0 

87.5 

28.5 

45.8 

24.7 

80  0 

41.3 

63.7 

64.8 

69.9 

68.6 

62.0 

60.2 

88.0 

29.2 

46.8 

87.6 

82.5 

48.5 

66.6 

65.5 

71.0 

60.1 

62.5 

51.4 

89.7 

81.9 

48.0 

87.6 

82.6 

48.5 

65.6 

65.5 

71.0 

69.1 

62.5 

51.4 

39.7 

81.9 

48.0 
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STATIONS. 


Central  Laku. 

Ithaca. 

t^nera 


Mohavsh  Valley 

Vtica 

Hamilton  College  at  Clinton. 
lUon 


County-. 


Tompldnfl 
Ontario  .. 


Oneida... 
Herkimer. 


Average  Temperature  of  the  ten  Begiont. 


0  9 

1 

III 

Length 
record 
years. 

From-to 

^•9 

%t 

^« 

o 

645 

•  *     «  •  •  ■  • 

840 

ii 

1879-99 

450 

16 

1854-98 

689 

687 

6 

1888-98 

900 

7 

1864-60 

480 

2 

1889-W 

66S 

a 


84.8 
84.4 

84.0 

81.0 
81.0 
81.0 
81.0 


81.6 


Note.— For  an  account  of  the  method  by  which  arerages  are  reduced  to  the  88  yean  period, 
possible.     *Normal  taken  from  ''*  Monthly  Weather  BcTiew.*' 
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perature. 

Annual  Tsmpxbatubes,  sto. — (Concluded), 


• 

1 

• 

• 

s 

• 

1 

• 

• 

1 

! 

1" 

1 

• 

1 

a 

• 

"3 

9 

a 

5 

flB.8 

80.6 

44.8 

67.8 

66.0 

70.8 

68.7 

61.6 

49.6 

87.1 

88.8 

47.0 

96.6 

81.1 

44.4 

57.6 

66.1 

70.7 

68.6 

61.8 

49.8 

87.8 

88.5 

47.1 

86.0 

80.0 

44.0 

67.0 

66.0 

71.0 

69.0 

68.0 

60.0 

87.0 

88.0 

47.0 

».8 

88.8 

48.6 

55.8 

66.0 

69.8 

67.8 

60.0 

48.0 

86.0 

86.8 

45.9 

».6 

S9.0 

48.0 

66.0 

66.0 

69.0 

67.6 

60.0 

48.0 

86.0 

86.0 

45.8 

18.0 

88.5 

48.5 

66.5 

66.0 

69.6 

67.6 

60.0 

48.0 

85.0 

86.6 

45.1 

82  6 

89.0 

a.o 

66.0 

66.0 

09.0 

67.6 

60.0 

48.0 

86.0 

86.0 

45.9 

98.8 

29.8 

48.8 

55.7 

66.0 

69.8 

67.4 

60.4 

48.8 

86.3 

86.8 

45.4 
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III.  TEMPERATURE. 

The  temperature  conditions  which  prevail  in  the  vicinity  of 
New  York,  and  the  general  influences  to  whi<5h  they  are  due, 
have  already  been  referred  to  in  section  I.  The  local  variationB 
of  temperature  and  their  effects  within  the  Staite  itself  are  shown 
in  detail  by  the  accompanying  tables  and  charts,  as  regards  both 
average  and  extreme  conditions,  dates  of  frost,  and  periods  of 
navigation  in  lakes  and  rivers. 

In  referring  special  features  of  temi)erature  distributaon  (as 
exhibited  by  the  tables),  to  their  proper  causes,  the  effect  of 
altitude  alone  upon  the  noirmals  of  the  various  Nations  should,  in 
the  first  place,  be  elimiujated  by  reducing  the  temperatures  at  all 
stations  to  sea-level.  The  results  of  such  a  reduction  are  shown 
by  means  of  isothermal  lines  drawn  for  the  months  of  January 
and  July  respectively,  in  diagrams  1  and  2.  For  treasons  which 
will  appear  further  on,  it  has  been  assumed  that  the  temperature 
is  lowered  at  the  rate  of  0.3  degrees  F.  per  100  feet  of  increased 
altitude  in  January,  and  0.4  degrees  per  100  feet  in  July.  The 
rate  of  decrease  is  probably  not  perfectly  constant  for  the  entire 
State,  but  must  be  assumed  to  be  so  for  purposes  of  comparison. 

The  first  jMxint  to  be  considered  is  the  variation  of  climate 
which  may  properly  be  attributed  ito  differences  of  latitude  within 
the  State.  The  average  temperature  of  the  globe  at  the  latitude 
of  New  York's  southern  boundary  (40  diegrees  40  minutes  north) 
is  for  the  year  55.6  *degrees;  for  mid- winter  (January)  38.9 
degrees,  and  for  mid-summer  (July)  72.5  degrees.  Selecting  the 
normals  of  New  York  city  and  Malone  as  representing  the  actual 
conditions  which  obtain  at  the  northern  and  southern  boundaries 
of  the  State  respectively,  the  following  deviations  from  strictly 
average  conditions  are  shown: 

At  New  York  city  the  temjxerature  (reduced  to  sea-level)  for 
The  rear  is  4.0°  below  the  average  of  Lat.  40°  40'. 
January  is  9.0°  below  the  average  of  Lat.  40°  40'. 

July  is  1.5°  above  the  average  of  Lat.  40°  40'. 

* 

*  The  TAlues  here  griven  ware  computed  from  the  determination  made  by  Ferrel,  "  Recent 
^dvancet^^*  p.  158. 
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At  Malone  the  temperature  (reduced  tto  sea-level)  for 
The  yeaiT  is  5.2°  below  the  aTerage  of  Lat.  45°  00'. 
January  ie  14.2°  below  the  average  of  Lat.  45°  00'. 
July  is  1.3°  below  the  average  of  Lat.  45°  00'. 

These  depantuires,  althooigh  considerable,  are  not  greater  than 
might  be  expected  between  restricted  local  conditions  and  an 
average  which  includes  the  widely  different  thermal  states  of 
oceans  and  oontinenits.  A  better  idea  of  the  irelaition  which  tem- 
perature beaTS  to  geographical  position  is  oibtained  by  tracing 
over  the  Northern  Hemisphere  the  thermal  belt  in  which  this 
State  is  included.  It  is  to  be  noted  that  for  this  purpose  conti- 
nend^al  temperatures  have  in  all  cases  been  reduced  to  sea-level.* 

The  icpothermal  line  of  70  degrees,  which  will  be  observed  on 
the  chart  for  July  to  pass  from  the  Great  Lakes  over  northern 
New  York,  extends  thence  eastward  through  New  England  to  the 
vicinity  of  the  coast,  where  it  again  turns  toward  the  southwest, 
meeting  the  line  of  70  degrees  which  appears  over  eastern  Long 
Island.  This  isothermal  then  passes  directly  eastward  over  the 
Atlantic  near  parallel  40  degrees,  intersecting  the  coast  of  Euroi)e 
in  northern  Spain.  Reaching  the  warmer  land  surface,  it  tends 
somewhat  north  of  east  through  central  France,  Austria,  cen- 
tral Russia  and  Siberia.  Near  the  eastern  coast  of  the  latter 
eounitry  it  turns  southward  through  20  degrees  of  latitude  and 
passing  to  the  Pacific  over  the  island  of  Japan,  continues  nearly 
eastward,  meeting  the  coast  of  America  in  central  California. 
Thenoe  it  follows  the  meridian  of  120  degrees  west  well  north- 
ward into  Britisih  America  before  again  turning  fto  the  southeast 
in  the  direcftion  of  the  Great  Lakes  and  northern  New  York. 

The  line  indicating  74  degrees  in  July  x>asses  from  New  York 
directly  southward  oventhe  ocean  until  opposite  Virginia;  thence 
slightly  south  of  eagrt:  to  Morocco  in  north  Africa,  where  it  turns 
northward  to  France;  thence  passes  through  southern  Europe 
<north  of  the  Italian  peninsula)  to  the  Black  sea  through  central 
Asia  at  latitude  50  degrees,  and  near  the  coast  turns  southward 
to  Japan.    Diverging  somewhat  from  the  isotherm  of  70  degrees, 

*  The  Isothermal  charts  of  Buchan  furnish  the  buiia  of  the  description  given  herewith. 
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in  Its  counae  over  the  Pacific,  it  touches  America  in  southero 
CalifoTnia,  follows  the  Rocky  mountain®  northward  to  British. 
America   and  thence  takes  a  southeasterly   direction   to   the 
Great  Lakes  and  New  York. 
In  January,  New  York  is  to  be  classed  with  quite  diflferent 

« 

regions  of  the  globe  from  those  named  above.  The  isotherm  of 
15  degrees,  which  appears  near  the  northern  ^boundary  of  the 
State^  passes  thence  over  Labrador,  the  southeastern  coast  of 
Greenland  and  the  Arctic  Ocean.  When  well  to  the  northward 
of  Scandinavia  it  turns  southeastward  through  Central  Russia 
(passing  north  of  St.  Petersburgh)  to  the  northern  border  of  the 
Caspdan  Sea.  Proceeding  eastward  to  northern  Japan  and  north- 
eastward over  the  Pacific  it  reaches  the  southern  eoast  of  Alaska^ 
when  it  again  trends  southiward  to  South  Dakota  and  finally  passes 
north  of  the  Lake  Region  to  the  St  Lawrence  valley. 

The  mean  January  temperatuire  of  30  degrees  (that  of  New  Ywk 
city)  is  found  also  in  southern  Newfoundland,  Iceland  and  northern 
Norway.  Thas'  isotherm  turns  sharply  soufthward  in  the  latter 
region  and  passes  to  eastern  Germany,  Austrdia  and  the  northern 
border  of  the  Black  Sea,  when  its  course  ibecomes  eastward  to  the 
Pacific.  Like  all  the  preceding  lines  it  intersects  Japan  and  thence 
passes  northeastward  to  the  Aleutian  Islands.  Following  the 
American  coast  line  to  the  border  of  the  United  States,  It  turns 
southeastward  to  Missouri  and  thence  ^passes  to  the  southern  shore 
of  the  Great  Lakes. 

As  may  be  seen  by  the  table  on  page  422,  there  are  but  few 
regions  of  the  globe  in  which  the  cold  gains  so  rapidly  with  increase 
of  latitude  as  in  the  vicinity  of  New  York,  especially  in  the  winter 
This  condition  is  due  to  the  influence  of  the  Great  Lakes,  which 
aflfect  central  and  southern  New  York  m»uch  more  than  the  north- 
em  section,  and  also  to  the  fact  that  the  path  of  low  pressure  areas 
lies  in  close  proximity  to  the  State. 

From  the  forms  of  the  isothermals  of  charts  1  and  2  it  is  apparent 
that,  after  eliminating  the  differences  of  temperature  due  to  eleva- 
tion above  sea-level,  there  remain  three  importan-t  sources  of  local 
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yariaftlon  in  the  climate  of  the  State;  namely,  the  ocean,  the  Great 
Lakes^  and  «oertaim  promdneat  irregalarities  of  the  land  surface 
which  modify  the  direction  and  force  of  the  prevailing  winds. 

Thermal  Influence  op  the  Ocean. 

Atlantic  Const  Region, — Owing  to  the  general  eastward  drift 
of  the  atmoepihere  throughout  the  year,  the  effect  of  the 
ocean  upon  the  temiperature  of  the  Atlantic  States  is, 
under  normal  condJitdonis^  derived  almost  entirely  from  a 
restricted  portion  of  the  water  grarface  contiguous  to  the 
coast.  The  air  flowing  toward  low  area  storms  over  the 
land  may,  however,  occasionally  be  drawn  from  the  region^  of  the 
Gulf  Stream,  whose  warmest  axis  is  about  300  miles  from  the 
eoast  of  this  iStMe*  The  stream  at  this  point  has  a  total  width  of 
300  miles  (the  width  at  the  surface  is  considerably  less).;  a  mean 
temperature  for  the  year*  of  over  73  degrees;  and  summer  and 
winter  temperatures  of  jabout  80  degrees  and  70  diegreea  'respec- 
tively, in  the  latitude  of  New  York.  Notwithstanding  the  fact 
that  icold  or  polar  currents  exist  'on  the  landward  side  of  the 
stream,  it  is  stated  by  Captain  J.  E.  Pillsbury,  U.  S.  N.,  that  "  if 
the  prevailing  winds  in  New  England  in  winter  were  southeast 
instead'  of  northwest,  the  climate  would  be  equiaJ  to  that  of  the 
Azores  Islands,  mild  and  balmy.  The  current  is  in  its  place, 
ready  to  igive  off  heat  and  moisture  to  the  air,  but  the  errart:ic 
m-ovement  of  the  winds  may  deliver  this  heat  and  moisture!  at  un- 
expected times  and  seasons,  and  thus  give  rise  to  the  erroneous 
belief  that  the  Gulf  Stream  itself  has  gone  astray."  The  writer 
thas  met  with  no  inyestigations  of  the  meteorological  side  of  the 
question,  and  only  the  general  statement  can  be  made,  that,  with 
a  spefcial  distribution  of  pressure,  extensive  easterly  wind  isystems 
may  bring  from  the  Gulf  Stream  to  the  coast  quantities  of  heat 
sufficient:  to  modify  our  climate  considerably  during  very  brief 
periods.  '  '       !         ! 

The  temperatures  of  portions  of  the  sea  surface  near  the  coast 
line  are  -shown  approximately  by  the  following  averages  of  oto- 
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servations  made  at  Sandy  Hook  and  Block  Island,  from  1881  to 
1886: 
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Sandy  Hook 

Block  Island.... 

37.8 
17.1 

86.1 
34.6 

38.6 
t6.5 

44.4 
42.5 

53.3 
49.8 

63.8 
58.4 

70.9 
65.6 

73.8 
67.2 

70.8 
64.6 

61.4 
57.7 

61.8 
49.8 

41.9^ 
41.T 

The  very  considerable  differences  here  shown  between  the  tem- 
peratures K)f  February  and  August,  especially  at  'Sandy  Hook,  are 
in  part  due  to  making  the  obserratioufl  in  very  aihoal  water;  but 
allowing  for  this,  the  annual  range  iai  large  as  compared  with  that 
of  the  open'  ocean  (usually  between  5  degrees  and  10  degrees),, 
showing  the  effect  of  the  land  winds  upon  the  temperature  of  the 
\\^ter. 

The  nearest  approach  to  a  true  maritime  climate  within  the 
territory  of  New  York  is  to  be  found  at  the  eastern  extremity  of 
Long  Island.  The  temperature  conditions  of  this  region  may  be 
represented  without  much  error  by  the  average  monthly  values 
obtained  at  Block  Island  (see  table  2),  twenty  miles  due  east. 

These  temperatures,  although  obtained  at  a  distance  of  but  fif- 
teen miles  from  the  mainland  of  New  England,  will  be  found  to 
follow  quite  closely  the  water  temperatures  previously  given  for 
Block  Island,  and  to  share  their  modenate  annual  range.  The 
midsummer  mean  is,  very  nearly,  that  of  Malone,  at  the  northern 
boundary  of  the  State,  while  the  temperature  for  January  is  be- 
tween those  of  New  York  city  and  Washingtoii.  The  equalizing 
effect  of  the  water  is  thus  very  appreciable,  although  far  below 
that  exerted  in  the  open  ocean,  or  on  the  western  shores  of  the 
continents.  A  few  examples  of  true  maritime  climates  in  various 
latitudes  are  given  for  comparison. 
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Table  U. 


STATIONS. 


Bermuda  Islands 

Hadeirm 

Asorea 

Gnerns^  (Channel  Islands) 

Monach  (Hebrides) 

Dublin,  Ireland 

Block  Island.  U.  S 


North 
latitude. 


Deg.     Min. 
82  23 


32 
38 
49 
57 
64 
41 


38 
08 

28 
32 
36 
10 


Atebaqb  Tbmpbbatubb. 


Jan. 


Degrees. 
61 
60 
-  57 
43 
42 
40 
31 


Jnly. 


Degrees. 

79t 

73 

72 

62 

67 

60 

69 


Tear. 


Degrees. 
69.6 
66 
63 
61 
49 
49 
49 


Range. 


Degrees. 
18 
13* 
15 
19* 
15* 
20 
38 


The  following  places,  on  or  near  the  mainland  of  the  western 
shores  of  the  continents,  have  a  partially  maritime  climate: 


STATIONS. 


Brest,  France 

London,  England 

Bdlnburgb,  Scotland 

San  Franoisoo.  California 

Olympia,  Wasnfaigton 

Sitka,  Alaska 


Latitude. 

Tkkpebatubb. 

Jan. 

July. 

Tear. 

Deg.    Min. 

Degrees. 

Degrees. 

Degrees. 

48          23 

33 

64 

53 

51           33 

38 

64 

51 

66           56 

37 

68 

47 

87           48 

60 

60 

56 

47           «7 

38 

62 

51 

67           03 

27 

54 

42 

Range. 


Degrees. 
81* 
26 
21 
10 
24 
27 


*  The  true  annual  range  is  slightly  greater  than  the  difference  between  January  and  Jnlyr 


tHazimnm  occurs  in  August 

For  the  interior  of  the  American  continent,  on  the  other  hand^ 
table  1  shows  annmal  ranges  of  monthly  mean  temperature  vary- 
ing from  64  (degrees  to  77  degrees.  The  greatest  annual  range 
of  monthly  mean  temperature  in  New  York  State  is  53  degrees  at 
stations  im  the  St.  Lawrence  Valley. 

A  cfomparison  of  the  normal  temperatures  of  Block  Island  for 
the  spring  and  autumn  with  those  of  stations  in  New  York  plainly 
shows  the  effect  of  the  ocean  in  retarding  the  progress  of  the 
reasons.  The  harmonic  analysis  applied  to  the  monthly  meaik 
temi)eratuTes  of  New  York  State  and  also  to  those  for  Block 
Island  shows  the  epoch  of  the  printcipal  component  for  Block 
Island  to  exceed  that  for  the  State  by  12  degrees  (of  arc),  so  that^ 
on  an  average  for  the  year,  the  progress  of  thermal  conditions  onr 
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Block  Island  land  eastern  Long  Island  is  12.2  days  later  than  in> 
the  main  portion  of  New  York.  (Perrel  shows  the  average  retard- 
ation of  maritime,  as  •compared  with  truly  continenftal  climates, 
to  be  from  twenty  to  twenty-flve  days.) 

A  gradual  modificatioa  of  these  conditions  is  found  in  pasdng 
from  the  eastemi  to  the  western  extremity  of  ^Long  llislond.  At 
Bast  Hiampton  the  annual  range  is  already  increased  to  <39.5  de- 
grees, and  at  Setanket  on  the  sound,  about  midway  between  Brook- 
lyni  and  Monta^uk  Point,  the  range  is  41.5  degrees. 

The  sea  breeze  is  an  important  feature  of  the  summer  weather 
«long  the  south  shore,  tending  to  reduce  the  range  of  temperature 
by  moderating  th€J  midday  heat;  (but  details  as  to  its  effect  can 
not  be  given,  as  the  writer  has  met  with  no  systematic  observa- 
tions upon  the  phenomena  for  this  section  of  the  coast  The  re- 
searches of  the  New  England  Meteorological  'Society,  confined 
mainly  to  the  coast  of  Massachuisetts,  show  that  on'  warm,  fair 
•days  the  sea  breeze  "  reaches  the  shore  commonly  between  eight 
and  eleven  o'clock  in  the  forenoon,  with  a  velocity  of  ten.  or  fif- 
teen! miles  per  hour,  its  velocity  rapidly  diminishing  inland.  It 
produces  a  distinct  and  agreeable  depression  of  temperature  on 
the  coast,  but  the  effect  is  not  carried  inlanid  as  far  as  the  wind 
extends." 

The  breeze  commonly  penetrates  inland  about  ten  miles,  but, 
Ti-aturally,  to  a  greater  distance  when-  acting  with  the  prevailing 
fitouthwesterly  winds  of  the  coast,  while  it  may  be  wholly  over- 
come if  opposing  them.  Thus  the  south  shore  of  Long  Island  is 
favorably  situated-  to  receive  the  full  benefit  of  the  sea-breeze, 
which  should  penetrate  well  into  the  interior,  although  gaining 
considerably  in  warmth  beyond  the  immediate  shore  line,  as 
stated  above. 

The  sandy  plains  of  southern  Long  Island  rise  gradually  toward 
a  ridge  of  low  hills  extending  through  1}he  center  of  lihe  island 
nearly  from  the  western  to  the  eastern  extremity  and  which 
bear  a  consideraible  growth  of  pine  timber.  The  inniiihern  side 
of  the  island  is  therefore  somewhat  sheltered  from  the  force  of 
strong  sea  winds,  which  meet  with  ibut  little  oibatruction  on  the 
tsouthern  shore.  < 
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The  efltect  of  the  ocean  upom  the  poTtion  of  the  etate  Ijing 
north  of  the  coaet  line  mainly  results  from  the  piaeoage  of  high 
and  low  presBiare  areas  over  the  eastern  -part  of  the  continent^ 
a»  has  already  been  mentioned.      The  prevailing  northwesterly 
winds  of  winter,  if  uninterrupted,  woudd  maintain  the  severe 
cold  of  the  continental  interioar  quite  <to  the  coast  line,  while  the 
normal  southwesterly  circulatioin  of  dummer  brings  to  New  York 
lamd  rather  than  sea  winds.    Id  ireality,  the  State  is  subject  to  an 
alteration  of  maritime  and  conlinenlal  climates,  following  each 
other  at  intervals  of  a  few  days  in  conjunction  with  cyclonic  and 
anticyclonic  movements;  the  continental  itype  prevailing  during 
the  winter  and  the  maritime  during  the  summer.    The  entire 
State  may  Ibe  suibject  to  the  ocean  winds  or  only  a  few  of  the 
southeastern  counties;  and  hence  no  very  sharp  line  of  demarca- 
tion can  «be  expected  'between  climatic  conditions  adjacent  to  the 
coast  and  those  inland.      The  flat  country,  which  extends  from 
Long  Island  Sound  to  northern  Westchester  county,  is,  however, 
most  fully  ex;posed'  to  sea  influences,  the  ridge  of  it'he  highlands 
which  passes  in  a  northeasterly  direction   from   Bockland  into 
Putnam  county  offering  the  flrst  obstruction  ito  their  penetration 
inlandv    No  reliable  observations  covering  a  long  period  are 
availaible  to  show  the  precise  effect  of  the  highlands  upon  tem- 
perature; »but  results  furnished  'by  a  few  new  stations  during  the 
past  three  years  indicate  that  the  conditions  are  more  distinctly 
maritime  on  the  southern  'than  on  the  northern  side,  a  result 
which  receives  some  confiTmation   from   the  character  of   the 
rainfall  in  the  vicinity,  as  will  aippear  later.    The  isothermal 
charts  accoonpanying  this  report  accordingly  show  the  section 
south  of  the  highlands  to  have  a  smaller  annual  range,  cooler 
springs  and  warmer  autumns  than  the  rem'ainder  of  the  State. 

Some  special  notes  ui>on  the  climate  of  New  York  city  ar»i 
given  on  page  500. 
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Thbrmal  Influbngb  of  thb  Obbat  Lakbs. 

Referring  ogiaiii  to  the  charts  of  sea-level  temperature,  it  will 
be  oibfierved  that  the  Great  Lakes  cauee  a  deflection  of  the 
isotherms  eLmiiar  to  that  dne  to  the  ocean.  The  temperature  of 
the  lake  waters/ and  coneequenitly  of  the  air  over  them,  follows 
the  seasonal  changes  more  irapidlj  tham  does  the  ocean,  owing  to 
the  smaller  mass  of  the  former;  but  the  situation  of  the  lakes 
npon  the  western  side  of  tlhe  State  gives  them  a  greater  effect 
upon  the  prevailing  winds,  at  least  during  the  autumn  and  win- 
ter, than  is  derived  from  the  Atleintic.  The  absolute  effects  of 
these  inland  seas  upon  the  air  temperature  may  be  better  studied 
in  the  interior  of  the  continent  than  in  New  York,  wbere  a  va- 
riety of  other  influences  are  also  at  work.  For  comparison,  Moor- 
head  and  Duluth,  Minnesota  and  Marquette,  Midhigan,  are 
chosen ;  the  three  stations  having  api)rozimately  the  same  lati- 
tude and  elevations.  Moorhead  represents  a  nearly  pure  con- 
tinental climate;  Duluth,  220  miles  to  the  east,  -is  upon  the  west- 
ern border  of  Lake  Superior;  and  Marquetfe,  still  230  miles  east 
of  Dulutb,  is  upon  the  southern  shore  of  Lake  Superior.  The  fol- 
lowing table  shows  a  modification  of  temperature  which  may  be 
attributed  to  the  influence  of  the  lake. 


STATIONS. 


Hooiiiead 
Dulath.... 
Marquette 


MoMTRLT  Mean  Tbmpuuturk. 


January. 


— 1.6» 

+8.6 


July. 


«7.9» 

86.7 

86.0 


Year. 


86.8* 

89.8 

40.8 


Raoge. 


80  4« 

68.1 
41.7 


The  winds  of  sunmier  are  land  winds  for  Duluth  and  Marquette 
tind  hence  modify  the  temperature  less  than  the  lake  winds  of 
winter. 
The  extremes  and  annual  averages  of  monthly  mean  tempera- 
ture for  cities  of  iboth  the  upper  and  lower  Lake  Regions  are  given 
in  the  following  taible;  and  those  for  eastern  New  York  are  also 
added  for  comparison. 
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Table  4. 


liower  Lakes 

Upper  Lakes 

•Bastern  New  York. 


STATIONS. 


Osweiro 

Boehester 

Buffalo 

Erie 

CleTeland 

Detroit 

Port  Huron  . . . 

Chicago 

Milwaukee..... 

Duluth 

New  York  city 
Albany 


Aycbaob  Tbmpkbatubk. 


January. 


Degrees. 

S8.0 
M.l 
24.1 
27.0 
26.6 
26.1 
21.1 
24.1 
18.6 
8.6 
80.6 
28.0 


July. 

Year. 

Bange. 

Degrees. 

Degrees. 

Degrees. 

68.6 

44.8 

46.0 

70.6 

46.8 

46.4 

60.0 

46.8 

45.8 

71.0 

480 

44.0 

71.6 

48.8 

46.0 

72.0 

48.1 

46.0 

00.8 

44.8 

40.7 

72.8 

48.5 

48.2 

60.4 

44.0 

50.8 

66.7 

80.2 

58.1 

78.4 

61.6 

42.8 

78.6 

48.4 

60.6 

Thus  the  cities  of  ithe  Uipper  Lakes  (excepting  I>uluth)  do  not 
•differ  greatly  from  those  of  the  Lower  Lakes  in  annual  temipera- 
ture,  but  the  annual  range  of  the  foamier  !us  somewhat  larger, 
-owing  in  part  to  their  greater  distance  from  the  ocean. 

The  only  observations  lupon  the  temperature  of  the  Lower 
Lakes,  off  ahore,  which  the  writer  has  met  with,  are  those  made 
by  Professor  Dewey  in  1838  and  quoted  in  .the  (reiK>rt  of  Professor 
CoiBn.  ''  The  temperatures  are  the  averages  of  observations 
made  at  intervals  of  six  or  eight  miles  across  Lake  Ontario, 
from  the  Genesee  River  to  Coburgh,  Canada  (not  including  those 
made  near  the  shore),  about  a  foot  below  the  surface."  For  com- 
parison, the  mean  temperature  at  Albany  for  the  several  half 
months  during  which  the  observations  were  made  is  also  given 
"here. 


DATE  OF  OBSERVATION. 


Ma7 14  and  16 
Hay  21  and  22 

June  19 

Aufust  7 

19eptomber  4  . 
October  16... 
IToTember  18. 


Tbmpkbaturb. 

Lake. 

Albany. 

Degrees. 

DegKM. 

89.8 

51.0 

89.0 

61.0 

47.  B 

78.0 

66.0 

78.0 

60.6 

68.0 

68.1 

42.0 

46.7 

41.0 
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The  low  tempewitures  recorded  in  May  are  attributed  to  the 
meltiiig  of  ioe  in  Lake  Erie,  Ppofeseor  Dewey  #»tating  that  the 
lake  frequently  is  mot  clear  of  ice  until  about  the  middle  of  the 
month.  "  Owing  to  its  flhallownee©,  Lake  Erie  is  fix>zen  over  to 
a  large  extent  nearly  every  winter  from  December  to  March  or 
April,  whereas  the  main  body  of  Lake  Ontario  is  suflficiently  free 
from  ice  to  permit  navigation  even  in  the  severest  seasons." 

Local  southwesterly  winds  prevail  throughout  the  year  on  the 
©outhem  ishores  of  both  lake«  and  over  much  of  the  territory 
between  them,  a  result  due  'in  i)airt  to  the  deflecting  influence 
of  the  hills  of  sou/thweetem  New  York,  aa  will  be  made  ap- 
parent by  an  inspection  of  the  aooompanyimg  relief  map.  The 
southerly  component  is  especially  prominent  in  s^ummer,  giving 
liake  winds  at  Buffalo  anld  land  winds  at  Booheeter,  with  a 
slightly  lower  temperature  at  the  former  than  at  the  latter 
place.  Thus,  Buffalo  may  properly  be  selected  to  determine  the 
maximum  thermial  effect  due  to  the  Lower  Lakes,  and  for  this 
purpose  its  monthly  averages  were  analyzed  by  the  method  re- 
ferred to  in  connection  with  the  temiperatures  at  Block  Island. 
The  results  are  given,  together  with  those  for  St.  Louis,  as  an 
example  of  a  conttanental  climate;  Oooperstown  as  equidistant 
from  the  lakes  and  the  ocean ;  Block  Island  and  the  State  for  the 
purpose  of  extending  comparisons. 


STATION. 


St.  Loutef    

Oooperstown 

New  York  State  t 

Buffalo 

Block  Igland 


Prop*enof 

•Epoch 

temperature; 

of   flnt 

dm  later 
than  at 

component. 

St  Louis. 

Deg.     Min. 

195           04 

0 

8118           88 

7.5 

208           56 

8.0 

806           86 

n.ft 

814           67 

80.0 

Probably  somewhat  more  than  the  difference  in  epoch  here 
shown  between  Buffalo  and  Oooperstown  may  safely  be  attrib- 

*  The  cosine  formula  Tr^Ao + A^  cos.  (x-e)  is  used  here,  t  Value  as  jdven  by  Ferrel.  t  The 
periodic  formula  for  New  York  UUte,  from  which  the  cnrre  of  plaU  1  was  constructed,  is  as 
follows:  T=46.  9«+84.4o  cos  [t-(808o  66')1  +0.76o  cos.  [8t— (811»  SCy)]  +0.46©  cos.  [8t— (60»  BOO]. 
The  mean  monthly  temperatures  for  the  State  used  were  the  arerages  of  the  Talaee  at 
Humphrey,  Cooperstowp,  LowTill©  (Regents'  record).  New  York  city,  Albany,  Plattsburrh, 
Canton,  Oswego  and  Ithaca.  The  mean  annual  temperature  thus  derived  for  the  State  is  Cs^ 
hifcber  than  that  of  Table  8. 
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oted  to  the  influence  of  Lake  Erie,  owing  to  the  greater  distance 
of  Buffalo  from  the  ocean.  The  retaaxiing  influence  of  the  lake 
will  exceed  the  average  value  in  the  spring  and  autumn  and  will 
fall  below  it  after  the  formation  of  ice  in  winter. 

Lake  Ontario  exerts  its  principal  thermal  effect  in  itempering 
the  cold  waves  of  winter,  which  usually  approach  the  State  from 
the  northwest.  A  single  example  will  ^erve  to  illustrate  this. 
On  January  19,  1892,  an  aniticyclonic  airea  pa-ssed  eastward  over 
Canada,  giving  northerly  winds  aaid  very  cold  weather  over  the 
northeafitern  States.  The  following  temperatures  were  obtained 
on  the  northern  and  southern  shores  of  the  lake,  respectively : 


DATE. 


Jaousry  19,8  a.  k. 
January  19. 8  p.  u, 
January  SO,  8  ▲.  k. 


North  Sbobe. 


Kingston.* 


+  2 
—  6 
—22 


Toronto. 


+  4 

0 

-8 


South  Shorb. 


Oswego. 


+12 
+  8 

—  a 


Rochester. 


+ie 

+  12 
+  6 


The  winds  were  northerly  throughout  the  observations. 


Here  the  laJie  appears  to  have  mainitained  the  temperature  at 
Rochester  from  14  to  28  degrees  above  the  point  to  which  it 
Would  otherwise  have  fallen;  and  thus  the  very  moderate  annual 
minima  shown  by  tables  9  and  10  are  explained.  The  frequent 
occurrence  of  conditions  similar  to  the  above  give  to  tthe  south 
shore  of  Lake  Ontario  an  average  mid- winter  temperature  5  de- 
grees higher  than  that  of  the  north  shore. 

The  effect  of  the  Great  Lakes,  although  appreciable  in  nearly 
all  of  ithe  western  and  central  New  York,  is  most  prominent  over 
the  land  surfaces  which  slope  toward  them.  Thus  at  Arcade, 
thirty  miles  from-Lake  Erie  and  nine  hundred  feet  at)ove  its 
level,  the  temperature  of  May  is  reduced  and  that  of  October  is 
raised  about  1  degree,  as  compared  with  the  values  at  Alfred 
Cenrtire  and  Angelica,  a  few  miles  distant  to  the  southwest  of 


*  Kingston  is  near  the  head  of  the  St.  Lawrence  river  and  at  a  greater  distance  from  the 
lake  than  Toronto. 

28  V     '  ■ 
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Arcade,  but  situated  beyond  the  slope  of  the  lake.  Arcade,  in 
fact,  appears  to  mark  the  limit  "of  diistance  at  which  the  thermal 
effects  of  the  lakes  can  be  distinguished  from  those  of  the  ocean. 

The  most  temperate  climate  of  the  G^reat  Lake  Region  is  that 
of  the  Chautauqua  county  "  Grape  Belt,"  which  extends  from  the 
eou'thern  shore  of  Lake  E^ie  up  the  lower  slopes  of  the  Chautauqua 
eounity  hills;  its  length  being  about  sixty  miles,  and  its  width 
from  two  to  six  miles.  This  section,  represented  by  the  stations 
Erie  and  DunMrk,  has  the  -same  annual  midsummer  and  midwin- 
ter temperatures  as  Mountainville,  in  the  Lower  Hudson  valley, 
but  differs  from  the  latter  in  its  cooler  f»pring  and  warmer  autumn 
seasons.  As  will  be  seen  further  on,  the  date  of  autumn  frosts 
is  unusually  late  in  the  grape  belt,  and  the  minimum  temperatures 
of  wiinter  are  less  severe  than  in  any  other  portion  of  the  State  ex- 
cepting the  Atlantic  coast  region.  The  characterisdc  features  of 
the  climate  are  due  to  the  lake  and  to  the  high  hills,  which  rise  on 
the  easem  side,  somewliat  in  the  form  of  a  half  ellipse  or  oval, 
approaching  the  lake  most  closely  at  the  northern  and  southern 
extremities  of  the  county,  and  leaving  a  large  extent  of  sheltered 
territory  in  the  center.  The  highest  altitude  of  the  grape  belt  is 
found  in  the  vicinSty  of  Prospect,  about  1,300  feet  above  tide,  and 
700  feet  above  Lake  Erie.  Assuming  the  decrease  of  temperature 
to  be  0.4  degrees  per  100  feet  of  altitude,  as  for  the  main  portion  of 
the  State,  the  midsummer  temperature  of  this  upper  limit  is  about 
68  degrees. 

The  MghlandiS  of  southwestern  New  York  subside  gradually 
toward  the  north,  leaving  a  nearly  level  tract  of  country  stretcliing 
between  northern  Lake  Erie  and  the  southern  shore  of  T^ake  On- 
tario. The  temperature  of  this  region  is  mainly  determined  by  the 
southwesterly  winds  from  Lake  Erie;  but  in  the  northern  part  a 
tract  extending  eastward  from  the  Xiagara  river  through  Niagara 
and  Orleans  counties  is  subject  to  westerly  land  winds  which  blow 
over  the  isthmus  between  the  two  lakes,  and  hence  are  but  little 
affected  by  the  temperature  of  the  water.  The  winter  cold  is 
thc^refore  greater  than  in  the  adjacent  territory  on  the  northern 
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side,  while  in  summer  the  temperatuipe  is  about  one  degree  in 
excess  of  that  on  the  border  of  I^ake  Ontario, 

The  final  descent  from  the  Western  plateau  of  the  State  to  the 
level  of  LakeOntai-io  is  found  dn  the  "Limestome Ridge," an  albrupt 
declivity  extending  eastward  from  the  Niagara  river  nearly  parallel 
with  the  lake  shore  at  a  ddstance  of  about  ten  males.  This  ridge 
breaks  the  force  of  southwesteriy  winds  to  some  degree,  and  with 
the  added  effect  due  to  the  convex  form  of  the  lake  shore  in  this 
locality,  causes  a  more  moderate  winter  climate  in  the  northern 
portioas  of  Niagara  and  Orleans  counties  than  obtains  in  their 
central  and  southern  sections. 

The  lowlands  included  in  the  system  of  the  Oswego  river,  lying 
to  the  eastward  of  the  Central  Lakes,  are  more  exposed  to  the 
winds  of  the  Great  Lakes  than  to  those  from  other  directions^  and 
hence  may  properly  be  included  in  the  region  of  the  Great  Lakes. 
The  low  and  sheltered  position  of  this  tract  gdves  it  a  high  tem- 
perature relatively  to  the  isurrounding  country^  as  shown  by  the 
few  observations  of  temperature  which  have  been  made  at  Syra- 
cuse and  other  points  witttin  the  region;  and  also  by  statements 
received  as  to  the  short  duration  of  snow  in  winter^  and  the  rapid 
advance  of  vegetation  in  the  spring. 

The  Valleys  of  New  York. 

The  principal  regions  requiring  mention  here  as  deriving  pecu- 
liar climatic  conditions  from  the  form  of  adjacent  land  surfaces  are 
the  Hudson,  Ohamplain,  St.  Lawrence  and  Mohawk  Valleys,  and 
the  region  of  the  Central  Lakes. 

The  Hudson  and  Ohamplain  valleys,  taken  together^  form  a  deep 
channel,  extending  nearly  northward  from  the  Atlantic  coast  to 
the  lower  St.  Lawrence  valley;  the  total  length  of  the  depression 
from  the  highlands  of  Rockland  county  to  the  northern  border  of 
the  State,  being  270  miles.  The  valley  is  bordered  on  the  east 
by  the  Gi'een  'Mountains  of  Vermont,  and  their  southern  branches 
in  western  Massachusetts  and  Connecticut;  and  on  the  west  by  the 
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Adirondack  system  of  northern  New  York,  the  Helderberg  hills, 
the  Catskill  and  Shawangunk  Mountains  and  the  Highlands  A 
broad  valley  which  opens  out  of  the  Hudson  toward  the  southwest 
through  Orange  county,  separating  the  Bhawangunk  ridge  from 
the  Highlands,  is  here  included  as  part  of  the  Hudson  valley. 

Tlie  prevailing  winds  of  the  Hudson  valley  blow  nearly  north 
and  south  throughout  the  year;  southerly  winds  predomanating 
in  thel  vicinity  of  Albany  from  May  to  October,  inclusive,  and 
northerly  winds  during  the  remainder  of  the  year.  Toward  the 
southern  limit  of  the  valley  the  periodicity  of  the  winds  appears 
to  follow  that  of  the  Atlantic,  changing  from  south  to  north  in 
September.  No  long  records  of  the  wind  direction  in  the  Cham- 
plaini  valley  were  procurable  in  a  form  suitable  for  icomparison; 
but  a  five  years'  iseries  observed  prior  to  1850  indicates  substan- 
tially the  same  conditions  as  at  Albany. 

The  high  temperature  of  the  sheltered  section  of  the  lower  Hud- 
sonr  valley  is  represented  by  the  normals  of  A-rdenia,  while  Honey- 
mead  Brook  and  Mountainville,  although  located  within  the  val- 
ley slopes,  are  exposed  much  more  to  the  condition^  of  the  high- 
lands. The  annual  ranges  at  the  three  stations  vary  but  little 
from  46  degrees,  which  is  below  the  average  of  the  interior  of  the 
State,  probably  owing  to  the  tempering  influence  of  the  ocean, 
although  the  advance  of  the  spring  and  autumn  seasons  appears 
to  be  but  little  retarded  by  maritime  influences.  Proceeding 
riorthward  to  the  comparatively  open  country  stretching  from  the 
vicinity  of  Albany  toward  Lake  Ohamplain,  it  is  found)  that  the 
summer  temperatures  are  not  redu-ced,  while  the  winters  are  con- 
siderably colder.  This  increase  of  the  annual  range  of  tempera- 
ture indicates  that  in  sum>mer  southerly  winds  carry  the  warmth 
of  the  lower  valley  well  to  the  northward  and  possibly  even  over 
the  region  of  Lake  Champlain,  -while  a  reverse  direction  of  the 
winds  of  winter  practically  extends  the  limits  of  the  Ohamplain 
valley  climate  below  Albany,  probably  to  the  ridge  of  the  Oats- 
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kills  on  the  western  side  and  below  them  on  the  eastern  B^de  of 
the  river.  The  river  itself  has  little  effect  upon  temperature  dur- 
ing the  winter,  since  it  is  frozen  over,  on  an  average,  from  Decem- 
ber 16th  to  March  20th  at  Albany,  and  is  also  closed  by  ice  during 
a  portion*  of  the  winter  below  the  northern  Highlands.  Tables 
showing  the  date^  of  opening  and  closang  ol  navigation  in  Lake 
Ghamplain  and  the  Hudson  rivei'  for  a  long  period-  of  years  will 
be  found  on  pages  471,  472. 

The  northern  portion  of  the  Ghamplain  valley,  represented  by 
Plattsburgh,  is  exposed  to  the  northerly  windis  of  winter,  and 
hence  its  temperature  then  differs  but  little  from  that  of  the  ssaime 
latitude  of  northern  New  York  generally.  The  isummer  tempera- 
ture ds  slightly  higher  than  at  any  other  stations  ini  northern 
New  York,  owing  to  the  shelter  afforded  by  the  mountains  on 
*the  eastern  and  western  sides.  The  annual  range  is  exceeded 
only  by  that  of  Gouvemeur. 


The  St.  Lawrence  Valley. 

The  long  records  obtained  at  Potsdam  and  Gouverneur  prior 
to  1850  show  that  at  the  former  station  southwesterly  winds  pre- 
vail throughout  the  year  and  at  the  latter  during  all  months  ex- 
cepting November,  December  and  April,  when  the  direction  4s 
northwesterly.  That  the  winds  of  the  Great  Lakes  are  mainly  of 
the  same  character  has  been  already  shown;  and  these  find  their 
natural  outlet  through  the  channel  of  the  St.  Lawrence  valley, 
as  will  be  made  apparent  by  an  inspection  of  the  relief  map. 
Hence,  in  summer  w^hen  the  southerly  camponent  is  at  a  maxi- 
mum,  this  section  may  be  included  in  the  region  of  the  Great 
Lakes^  as  regards  its  temperature  conditions.'  In  winter  there 
are  no  abstractions  to  the  northwesterly  winds  from  the  plains 
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of  Canada,  and  even  the  southern  component  m  then  frequently 
due  to  the  deflecting  influence  of  the  Adirondaelt  pl€tteau  upon 
winds  blowing  directly  from  the  weet.* 


*  The  following  table  by  Professor  Ooffln,  fcIviDfr  the  thermal  effects  of  winds  from  yarious 
directions,  gives  additional  ground  for  the  above  statement.  Local  southwesterly  winds  in 
which  the  southerly  component  predominates  may  be  considered  as  lake  winds,  and  those  in 
which  the  westerly  component  predominates  as  true  westerly  or  even  northwesterly  winds. 
The  second  column  shows  the  number  of  days,  hours  and  minutes  that  the  wind  blew  from 
each  point  of  compass  during  the  year;  and  the  third,  the  average  rise  or  fall  In  the  temper- 
ature per  hour  during  each  wind,  expressed  in  decimals  of  a  degree.  +  denotes  a  rise,  and 
—  /I  fall. 


COURSE  OF  WINDS. 


North 

North  by  east. 

North-northeast. . . . 
Northeast  by  north 

Northeast 

Northeast  by  east . . 

East  northeast 

East  by  north 

East 


East  by  south 

East-southeast 

Southeast  by  east. . . 

Southeast 

Southeast  by  south . 
South-southeast . . . . 

South  by  east 

South 

South  by  west 

South-southwest. . . . 
Southwest  by  south 

Southwest 

Southwest  by  west. . 

West-southwest 

West  by  south 

West 


West  by  north 

West-northwest. . . . . 
Northwest  by  west . 

Northwest 

Northwest  by  north. 
North  northwest. . . . 
North  by  west 


Variation 

Duration  of  winds. 

in  temperature 

per  hour. 

Days. 

Hours. 

Minutes. 

7 

6 

15 

—0.197 

5 

22 

15 

--0.165, 

8 

0 

15 

—0.144 

10 

16 

15 

-4).068 

14 

1 

62 

-0.015 

16 

12 

80 

-f0  004 

,   18 

4 

88 

+0.115 

4 

21 

80 

-5-0.077 

2 

15 

15 

+0.108 

2 

8 

15 

+0.162 

2 

15 

45 

+0.146 

2 

18 

15 

+0.114 

2 

17 

29 

+0.140 

4 

8 

8 

+0.145 

7 

4 

14 

+0.188 

8 

7 

81 

+0.161 

20 

40 

0 

+0.814 

21 

4 

45 

-t-o.m 

22 

6 

45 

+0.16* 

22 

16 

80 

+0.066 

29 

12 

15 

—0.018 

25 

21 

80 

—0.065 

16 

23 

45 

—0.018 

18 

6 

0 

^u).oei 

17 

6 

45 

0.06S 

11 

14 

7 

—0.069 

8 

19 

8 

—0.258 

9 

8 

58 

—0.281 

8 

20 

88 

-0.822 

9 

15 

37 

—0.806 

8 

2 

15 

—0.876 

6 

9 

46 

-0.286 

* 

NoTB.— The  broad  surface  of  the  St.  Lawrence  River  somewhat  modifies  the  temperature  in 
its  immediate  vicinity,  and  its  influence  is  especially  beneficial  in  preventing  early  frosts  in 
autumn.  The  coldest  part  of  the  region,  on  the  other  hand,  appears  to  be  that  near  the  foot* 
hills  of  the  Adirondack  mountains,  as  in  the  case  of  Qouverneur,  Watertown  and  Madison 
Barracks,  which  stations  probably  owe  their  extremely  low  minimum  temperatures  to  the 
nightly  down-flow  of  cold  air  from  the  highlands. 
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The  follawing  table  furnishes  a  comparison  between  the  tem- 
perature of  northern  New  York  as  a  whole,  and  other  points  of 
the  globe  having  similar  eonditionfi: 

Table  5. 


Tempbraturk. 

January. 

July. 

Annual. 

Range. 

Nortljern  New  York 

Degrees. 
16 
10 
17 
16 
16 

Degrees. 
68 
72 
T7 
67 
64 

Degrees. 
43 
48 
49 
48 
88 

Degrees. 
58 

St.  Paul,  Minn 

62 

Omaha.  Neb      

60 

Hel<*na,  Mont 

68 

St.  Petersburgh,  Russia 

48 

The  Mohawk  Valley. 

The  prevailing  winds  of  this  deep  depression  between  the  high- 
lands of  northern  and  ci^ntral  New  York  are  almost  exelusivelj 
easterly  and  westerly,  following  the  general  course  of  the  valley. 
Its  temperature  conditions  are  but  little  known  from  observation, 
excepting  at  Utica,  which  represents  the  cold  section  of  the 
region.  The  winter  temperature  is  here  considerably  below  that 
at  points  of  the  I^ke  Region  to  the  westward  having  substan- 
tially the  same  latitude  and  elevation,  and  differs  but  little  from 
that  of  the  highlands  toward  the  south.  The  explanation  of  this 
peculiar  condition  lies  partly  in  the  exposure  of  Utica  and  its 
vicinity  as  far  west  as  Palenno  to  northerly  winds  which  have 
not  passed  over  any  portion  of  Lake  Ontario;  and  also  in  part  to 
the  nocturnal  downflow  of  air  from  the  adjacent  hills,  to  be  re- 
ferred to  later.  The  summer  temperature  of  Utica  is,  very  nearly^ 
that  of  the  Lake  Region. 

Statements  which  the  writer  has  received  from  persons  familiar 
with  the  region  of  the  Mohawk  show  that,  in  passing  eastward, 
no  substantial  variation  from  the  above  conditions  is  met  with 
until  ithe  valley  broadens!  out  in  the  central  or  eastern  part  of 
Montgomery  county.  Here  the  temperatures  are  siniilai^  to  those 
of  the  adjacent  portion  of  the  Hudson  valley;  the  latter  being  ap- 
parently rather  the  cooler  region  ini  summer,  owing  to  its  greater 
exposure  to  northerly  winds. 
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It  may  be  remarked,  as  Oot^n  has  already  noted,  tliat  the  tem- 
perature  of  the  upper  Mohawk  valley  is  very  near  the  average 
for  the  State  as  a  whole  throughout  the  year. 

The  Central  Lake  Region. 

From  a  olimatic  standpoint  this  region  may  be  taken  to  include 
Ganandaigua,  Keuka,  Seneca  and  Cayuga  Lake®;  the  leeser 
dimension®  and  greater  elevation  of  Owasco  and  Skaneateles 
Lakes  classifying  them  more  properl}^  with  the  plateau  region. 
The  basins  of  Keuka  and  Seneca  Lakes  are  prolonged  in  nearly 
open  channels,  extending  through  the  central  highlands  from  the 
plain  of  the  Great  Lakes  on  the  north  to  the  valley  of  the  Sus- 
quehanna on  the  ®outli;  the  valleys  of  Cayuga  and  Canandaigua, 
on  the  other  hand,  being  closed  by  high  hills  toward  the  eouth. 
The  winds  follow^  quite  closely  the  direction  of  the  valleys,  es- 
pecially in  their  southern  portions,  and  hence  must  traverse  a 
large  extent  of  the  lake,  surfaces. 

The  average  annual  temperature  of  ^the  Central  Lake  region 
does  not  differ  materially  from  that  of  the  section  bordering  the 
southern  shore  of  Lake  Ontario,  the  annual  range  also  being 
nearly  identical  an  both  legions. 

The  itemperature  conditions  of  Seneca  and  adjacent  lakes  were 
closely  studied  several  years  ago  by  W.  D.  Wilson,  D.  D.,  of 
Hobart  College,  Geneva,  whose  conclusions  are  as  follows:  In 
comparing  the  influence  of  the  lakes  upon  Ithaca  and  Geneva, 
respectively,  "  Ithaca  has  the  advantage  of  about  half  a  degree 
of  latitude  and  fifty  feet  of  elevation,  which,  combined,  make 
scarcely  so  much  ais  one  degree  of  temperature  in  its  favor. 
*  *  *  The  lakes  are  much  the  same  in  size,  about  forty-five 
miles  long,  with  an  average  width  of  two  or  three  males.  Oayuga 
Lake,  however,  is  much  the  shallowest  and  freezes  over  more 
extensively  than  Seneca." 

"The  point  of  contrast,  however,  is  chiefly  this:  The  one 
(Ithaca)  is  at  the  south  end  and  the  other  (Geneva)  at  the  north 
end  of  a  long  body  of  standing  water.  *  *  ♦  In  winter,  while 
the  water  is  warmer  than  the  air  and  is  also  giving  out  heat  by 
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the  forination  of  ice,  the  prevailing  wind®  are  the  iwlar  winds 
from  the  north;  ■consequently  they  are  warmed  by  the  lake  be- 
fore they  reach  Ithiaca,  while  these  cold  windsi  pass  only  over  the 
land  to  convey  the  heat  away  from  Geneva.  But  in  summer, 
when  the  prevailing  winds  are  the  return  current  from  the  equa- 
tor,  those  winds  for  Ithaca  come  from  off  the  land  and  are  not 
cooled  by  ifche  lake  until  after  they  have  passed  the  town."  Ob- 
servations are  then  quoted,  showing  that  "  the  influenee  is  quite 
manifest  in  winter,  producing  a  difference  of  3.3  degrees  in  favor 
of  Ithaca,  their  average  being  29.4  degrees,  ours  26.1  degrees.  In 
summer  the  difference  is  slight  and  is  in  itheir  favor  until  the  last 
half  of  August.  For  the  first  half  of  September  their  average  is 
62.9  degrees,  ours  63.3  degrees.  For  the  last  half  theirs  is  56.1 
degrees,  ours  57.6  degrees." 

"  DuTing  the  whole  of  summer  Ithaca's  return  current  comes 
from  over  a  tract  of  land  which  is  quite  uneven  in  surface  and 
has  a  mean  temperature  considerably  lower  than  Ithaca  itself. 
During  the  first  part  of  the  summer,  until  about  the  middle  of 
August,  O'UT  return  current  comes,  not  from  the  lake  at  all,  but 
from  a  point  of  the  comjpass  too  far  west  of  south  to  have  been 
influenced  by  the  lake.  After  the  first  of  August  we  have  a 
much  larger  proportion  of  southwest  winds,  and  then  we  begin 
to  feel  the  influence  of  the  lake,  and  while  the  influence  is  in  the 
direction  of  cooling  during  the  day  it  effects  a  retardation  of  the 
process  of  cooling  during  the  night,  dnd  thus,  as  I  presume, 
while  the  average  for  the  twenty-four  hours  is  greater  than 
■theirs,  our  days  are  cooler  and  our  nights  are  warmer  than  at 
Ithaca," 

Making  due  allowance  for  the  cooler  exposure  of  the  present 
University  Station  at  Ithaca,  which  is  four  hundred  feet  aibove 
that  referred  to  by  Dr.  Wilson,  the  normals  given  in  the  general 
table  of  this  report  are  in  substantial  agreement  with  the  above 
statements,  which  will  also  hold  true  of  the  Central  Lake  region 
as  a  whole. 
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The  Highlands  or  Plateaus  of  New  York. 

The  rate  at  which  the  average  anrnual  temiperature  decreases 
with  altitude  is  usually  given  as  1  degree  to  300  feet  of  elevation, 
the  rate  being  somewhat  below  this  value  in  winter  and  above  it 
in  summer.  The  rule  is  subject  to  considerable  local  variation, 
however,  and  it  was  deemed  besit  to  make  an  approximate  deter- 
miinaition  for  this  State.  Owing  to  the  variety  of  local  influences 
which  had  al-so  to  be  considered  it  was  found  necessary  to  make 
a  trial  of  various  factors  of  reduction  and  draw  isothenns  repre- 
senting the  results,  accepting  those  which  reduced  the  effects  of 
altitude  to  a  minimum.  The  rates  of  decrease  in  this  case  are 
0.3  degrees  per  hundred  feet  of  elevation  for  the  winter  and  0.4 
per  hundred  feet  for  the  summer,  agreeing  well  with  the  usual 
values.  For  the  mountains  of  Northern  New  York  however,  a 
factor  much  smaller  than  0.3  decrees  appears  to  hold  for  the 
winter  months;  (but  the  latter  was  adhered  to  throughout  in 
constructing  the  sea-level  i«sotherm«  of  plates  1  and  2. 

The  highland  districts  of  Central  New  York  are  substantially 
alike  in  their  tem'perature  conditions,  as  these  are  shown  by  obser- 
vation and  also  by  the  character  and  seasonal  development  of 
vegetation,  and  hence  only  a  general  account  of  their  climate  is  re- 
quired. The  Adirondack  Plateau  has  some  distinctive  features 
needing  a  separate  statement. 

In  computing  the  temperature  noraials  of  the  eastern  and  wi*st- 
em  plateaus,  it  was  found  that  closer  comparisons  could  be  made 
between  Cooperstown  (chosen  as  the  standard  of  reference)  and 
nearly  all  other  stations  of  the  plateaus,  than  betwec^n  the  latter 
a.nd  low  level  stations  of  the  coast  and  lake  regions.  In  fact^  the 
tMrty-eight  year  normal  of  Oooperstown  may,  without  much  error, 
be  taken  to  represent  the  temperature  of  the  plateaus  at  the  alti- 
tude of  1,000  to  1,500  feet  throughout  the  central  portion  of  the 
S-tata  The  western  plateau  shows,  in  winter,  a  slight  excess  of 
temperature  (about  one  degi^  over  that  of  the  eastern  region, 
which  may  be  attributed  in  part  to  the  influence  of  the  Great 
Lakes,  and  in  part  to  the  gradual  manner  in  which  the  surface 
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declines  toward  the  north ;  Dr.  Hann  having  shown  that  the  pre- 
vailing air  -currents  are  generally  less  cooled  when  passing  up  a 
gradual  incline  than  when  the  vertical  gradient  is  large. 

It  has  already  been  stated,  that  the  thermal  influen<^e  of  Lake 
Erie  is  distinctly  noticeable  in  the  spring  and  autumn  over  the 
large  tract  which  slopes  toward  its  surface;  and  that  a  difference 
of  about  one  degree  is  thus  brought  about  between  western 
Wyoming  loounty  and  adjacent  -stations  in  Allegany  county.  After 
the  freezing  of  Lake  Erie^  the  coldest  region  of  the  plateau  ap- 
pears to  be  the  ridge  separating  the  system  of  the  Genesee  river 
from  that  of  Lake  Erie.  Lake  Ontario,  remaining  open  through- 
out the  year,  can  not  fail  to  temper  somewhat  the  wdnter  climate 
of  the  region  as  a  whole. 

It  may  be  noted  that  Humphrey,  in  central  Cattaraugus  county, 
has  a  higher  temperature  than  might  be  expected  from  its  elevated 
position  and  the  character  of  the  surrounding  country.  This  sta- 
tion belongs  to  the  upper  limit  of  the  Ohio  valley,  and  it  seems 
possible  that  special  climatic  conditions  may  thus  be  introduced 
here-  Southerly  winds  are  found  to  occur  at  Humphrey  more  fre- 
quently that  at  adjacent  stations  to  the  northward;  but  whether 
these  belong  to  a  general  system,  or  are  merely  local,  must  be 
decided  by  further  observatioin. 

The  general  equality  of  temperature  over  the  eastern  plateau 
is  rather  remarkable  when  the  extent  and  irregular  surface  of  the 
region  are  considered.  The  sea-level  isotherms  in  the  southeasteiii 
portion  show  the  influence  of  the  ocean  to  a  small  degree;  but  in 
fact  this  effect  is  masked  by  the  high  altitude  and'  mountainous 
character  of  the  section,  excepting  at  Minnewaska,  which  overlooks 
the  plains  toward  the  southeast,  and  is  fully  exposed  to  air  cur- 
rents from  that  direction.  Mdddletown,  which  occupies  a  sheltered 
position  still  further  southward,  may  for  climatic  purposes  be 
properly  classed  as  a  station  of  the  Hudson  valley,  to  whose  influ- 
ence it  is  mainly  subject 

The  narrow  valleys  of  the  highlands  are  found  to  vary  but  little 
in  average  temperature  from  the  adjacent  hills;  while  in  case  of 
the*  broader  depressions  more  heat  is  gained  during  the  day  than 
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ifl  lost  at  night  bv  the  flow  of  cold  air  down  the  slopes.  Thos  the 
mean  temperatures  of  Binghamton,  Waverly,  Elmdra  and  Addison, 
in  the  main  branches  of  the  Susquehanna  valley,  are  but  little 
over  a  degree  lower  than  those  of  the  Central  Ijake  region,  although 
the  difference  is  greater  in  the  spring  and  fall,  owing  to  the  retard- 
ing influencefi  of  the  lakes. 

No  statement  can  be  made  here  as  to  the  climate  of  the  Oatskill 
mountain  region,  owing  to  the  lack  of  any  adequate  data. 

The  Adirondack  Plateau  is  subject  mainly  to  the  eame  influences 
Which  determine  the  climad:e  of  the  St.  Lawrence  valley,  excepting 
that  the  central  and  eastern  portions  of  the  highlands  are  not 
reached  by  the  lake  winds.  A  very  broken  and  heavily  ftimbered 
surface  offers  great  obstructions  to  the  circulation  of  air  currents, 
and  hence  the  summer  temperature,  although  the  lowest  in  the 
State,  is  (somewhat  higher  than  would  otherwise  be,  due  to  the 
elevation  of  the  region. 

The  normals  given  in  the  general  table  can  not  be  considered 
to  be  fully  established,  depending  as  they  do  uxxon  a  few  brief 
series  of  observatioins.  If  even  approximately  correct,  however, 
they  represent  a  true  anomaly  of  temperature  during  the  winter, 
since  the  average  values  at  some  of  the  mountain  stations  are 
then  higher  than  those  recorded  at  stations  of  the  St.  Lawrence 
Valley,  more  rthan  a  thousand  feet  below.  In  order  to  investi- 
gate more  fully  the  existence  of  such  a  oolidition,  several  dates 
were  selected  when  the  region  was  subject  to  anli cyclonic  areas 
and  their  accompanjing  cold  waves.  An  inversion  of  tempera- 
ture was  found  to  exist  in  a  considerable  number  of  cases,  but 
most  decidedly  on  December  8,  1890.  The  idotherm®  of  the  ac- 
companying chart  represent  the  average  temperatures  for  that 
day  in  northern  New  York,  as  reduced  to  sea  level  by  applying 
the  factor  €.3  degrees  for  ea(!h  100  feet  of  elevation  of  the 
various  stations,  the  accompanying  figures  showing  the  actual 
(unreduced)  temi>emture  at  each  station.  Keene  Valley,  w^hose 
tempcTatui^  ( —  6.5  degrees)  was  the  low^est  of  the  series,  is 
located  at  the  bottom  of  a  deep  mountain  valley  or  gorge  in  a 
l)ositio(n  to  receive  the  downfall  of  oold  surface  air  from  a  large 
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DECEMBER  8th,  1890. 


Isothermal  Lines  show  the  mean  daily  temperatnre  as  reduced  to  sea  lerel  by  dedacting  O.S<' 
£rom  the  actaal  temperature  for  each  100  feet  of  elevation.  Small  flgares  show  actual  tem- 
peratnrss.    [The  mean  temperature  at  Keene  Valley  was— 6.50.] 
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aarea  in  the  vidndty.  The  distribution  of  temperature  at  the 
remaining  fitatiotns,  and  especially  at  Oanton,  Lyon  Mountain  and 
Platteburgh,  is  such  as  would  be  due  to  a  rather  rapid  gain  of 
warmth  with  increaised  elevation  in  the  mass  of  the  cold  wave 
itself.  Evidently,  no  very  frequent  recurrence  of  such  a  condi- 
tion would  be  required  to  equalize  the  average  monthly  tempera- 
ture of  the  valleys  and  highlands. 

So  far,  then,  as  present  records  show,  the  whole  of  northern 
New  York  has  substantially  the  same  average  winter  tempera- 
ture, excepting  as  certain  deep  valleys  are  subject  to  a  local  cool- 
ing through  an  accumulaltion  of  the  colder  and  denser  air.  In 
©ummer  the  warmth  of  the  highlands  decreases  at  about  0.3  de- 
grees per  hundred  feet  of  elevation  above  sea  level;  and  the  av- 
erage temperature  of  the  Adirondack  region  at  that  season  is  thu8^ 
reduced  to  nearly  the  same  value  which  obtains  on  the  sea  coast 
of  northern  Maine;  the  days,  however,  being  warmer  and  the 
nights  cooler  than  in  the  coast  region. 

The  New  England  Green  Mountains. — ^A  third  highland  region 
of  the  State  is  that  belonging  to  the  system  of  the  Green  Moun- 
tains oif  New  England,  and  extending  over  the  New  York  border 
in,  Bensselaer,  fOolumbia  and  northern  Dutchess  counties.  The 
climate  here  appears  to  be  colder  than  in  the  highlands  of  central 
New  York  at  the  same  latitude,  but  no  definite  statements  cam 
be  made,  as  observations  representing  this  section  are  lacking  at 
present.  .Some  data  which  have  been  obtained  upon  frosts  will 
be  found  on  page  470. 
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60.2 

81 

68.9 

t  25.5 

90 

26.0 

61 

33.9 

46 

47.7 

46 

60.1 

SO 

68.8 

f     9.9 

44 

11.8 

68 

19.3 

86 

88.5 

74 

49.3 

66 

61.1 

10.5 

68 

12.2 

85 

19.8 

72 

37.5 

47,68,75 

49.8 

67 

61.8 

■     11  0 

57 

12.9 

43 

20.6 

63 

37.9 

69 

51.4 

61 

61.1 

11.2 

65 

13.8 

75 

22.4 

&3 

38.5 

64 

51.5 

58 

61.4 

L  12.2 

40,  67 

14.8 

49 

22.6 

69 

38.9 

62 

51.6 

49 

61.8 

84 
?0 
83 
88 

76 

63 
S7,  63 
69,  83 
61 
68 
49 


FortColnmbus.. 

Hocheater 

Potiwlam        and 

Uouverneur,.. 

Burlington,  Vc. 

20.0 
21.5 

20.2 

2U.0 

19.8 
20.8 

19.4  ! 
16.6 

15.1 
20.3 

19.1 
16.6 

11.3 
18.9 

19.2 
16.0 

Extreme  Ranges  of  Monthly 

13.2  13.0 

15.8  11.9 


14.4 
15.7 


13.6 
9.8 


*  January.  1S57,  was  the  coldest  month  on  record  at  Philadelphia  and  at  New  Bedford,  Uaaa. ;  the 
t  The  coldest  July  at  Philadelphia  since  1771. 
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6. 

Annual  Mian  Temperatures. 

of  70  Year^,  1822-1891. 


July. 

August. 

Srptembkk. 

OCTOBKB. 

NOVKMBKR. 

i 
DKCEMBB&. 

Ahrual. 

o 

ture. 
F. 

0) 

a> 

• 

• 

6 

Zl^ 

Hpt; 

X 

S* 

Hb; 

4*1^ 

«a  . 

<s  . 

«8    . 

08    . 

tf  . 

<8    . 

s>  • 

H 

s 

a 

% 

em  per 
Deg 

% 

emper 

I 

1 

emper 
Deg 

i 

1^ 

1 

f 

1 

H 

>* 

H 

>^ 

H 

> 

H 

►» 

H 

>^ 

^ 

►» 

H 

►* 

18— 

18— 

18— 

18— 

18— 

18— 

18— 

81.3 

25 

76.8 

63 

14.5 

77 

61.5 

79 

51.1 

80 

41.3 

39 

54.4 

35 

78.8 

30 

76.5 

28 

78.2 

81 

59.6 

60,61,81 

48.6 

70 

41.1 

89 

54.0 

38 

78.4 

22.68 

76.4 

81 

71.1 

65 

59.1 

32 

48.4 

22 

40.4 

53,91 

54.0 

80 

78.2 

76 

76.2 

77 

71.0 

23 

57.8 

SO 

48.2 

46,49 

40.2 

81 

63.6 

65,80 

77.3 

72 

76.0 

4S 

70.2 

'    .  84 

58.6 

78 

46.7 

81 

39.3 

48 

68.5 

78 

t«9  5 

87 

67.9 

36 

60.7 

35 

45.9 

36 

88.2 

23 

22.2 

81 

^7.3 

86 

70  8 

84 

68.6 

37 

63.2 

37,71 

50.3 

88 

38.8 

73 

25.9 

76 

49.3 

87,75 

71.4 

88.91 

69.8 

35 

63.0 

87 

50.8 

76 

39.3 

42 

27.4 

61 

49.6 

85 

72.3 

46,71 

70.4 

24,55 

63.4 

48 

51.6 

69 

39.4 

76 

28.3 

80 

49.9 

56.68 

72.8 

40 

70.6 

33 

63.8 

53,59 

51.9 

41 

39.7 

37 

38.4 

85 

50.0 

88 

of  62  Fears,  1830-1891. 


76.3 

68 

T5.7 

76 

71.4 

81 

58.0 

79 

46.7 

49 

86.5 

89 

49.8 

74.9 

66 

73.0 

64 

66.4 

65 

54.7 

81 

46.6 

30 

86.2 

81 

49.2 

74.3 

78 

73.3 

81 

66.0 

91 

54.1 

39 

42.7 

46 

86.1 

77,91 

49.1 

74.3 

87 

71.6 

53 

65.7 

46,74 

54.0 

82 

42.8 

55,58 

34.6 

52 

48.8 

74.1 

38 

71.4 

77 

63.0 

84 

53.6 

71 

42.2 

50 

34.4 

48 

48.7 

66.4 

84 

63.5 

66 

56.2 

48 

41.4 

36 

27.0 

78 

16.2 

81 

48.8 

65.5 

43 

63.3 

^ 

56.3 

60 

48.8 

38,89 

32.1 

88 

18.6 

67 

44.1 

65.6 

60 

64.3 

85 

56.7 

35,71 

44.1 

88 

33.0 

89 

19.7 

76 

44.3 

66.8 

41 

65.5 

39 

57.0 

71 

44  5 

41 

33.1 

71 

20.5 

72 

44.5 

9«-9 

43 

65.8 

69 

57.2 

63 

45.1 

69 

38.7 

75,80 

23.6 

86 

45.0 

78 
30 
54 

77,80 
46,81,91 

86 
86 
75 
88 
88 


and  Oouverneuvj  Record  of  13  Tear 8^  1861-1873. 


74.8 

68 

70.4 

45,54 

63.0 

46 

53.0 

85 

40.4 

30 

38.1 

29 

46.0 

73.6 

38 

70.3 

40 

62.3 

55,65 

49.7 

89 

39.8 

46 

28.8 

48 

45.8 

73.0 

40 

69.0 

38 

60.4 

41 

49.5 

54 

38.9 

28 

28.4 

47 

46.7 

73.6 

55 

68.4 

38,47 

60.3 

34,69 

49.1 

29 

38.1 

66 

26.4 

80,78 

45.4 

71.3 

47 

67.6 

67 

59.7 

54 

48.3 

55 

38.0 

47 

26.1 

43 

44.7 

63.3 

83 

60.5 

83 

51.4 

71 

36.9 

36 

25.1 

73 

11.7 

72 

40.8 

64.3 

63 

61.8 

61 

53.1 

42 

40.4 

41 

36.1 

71 

12.2 

31 

41.4 

64.4 

61,71 

63.5 

36 

63.8 

48 

41.6 

43 

29.0 

27 

14.6 

67 

41.6 

64  6 

48 

63.8 

69 

54.0 

39,36 

41.7 

65 

80.0 

43 

14.7 

85 

42.0 

65.9 

29 

63.8 

73 

54.3 

68 

41.8 

68,69 

80.5 

41 

16.4 

45 

48.0 

46 

48,54 
89 
80 

36,62 

87,61 

68 

67 

66 


of  52  Tears,   1840-1891. 


76.7 
74.0 
73.2 
72.7 
72.5 

68.6 

1 64.2 

65.1 
65.5 
65.7 


87 
68 
78 
49 
70 

60,65 

43 

59 
67 
63 


73.5 

71.6 
70.6 
70.4 
70.1 

60.1 

63.0 

63.1 
63.5 
64.3 


40 

66.0 

91 

64.7 

79 

43.3 

49 

84.8 

91 

48.6 

90 

65.4 

81 

53.8 

82 

41.3 

46 

84.7 

81 

47.6 

41.88,91 

65.3 

84 

52.7 

78 

40.4 

50 

31.8 

89 

47.5 

45 

65.0 

89 

51.1 

45,51 

40.0 

89 

30.3 

53 

46.3 

43 

64.7 

46 

50.6 

81 

39.8 

47,60,77 

80.0 

48 

46.1 

66 

58.1 

71 

40.8 

65 

38.0 

73 

14.6 

67 

43.0 

65 

54.0 

64 

41.3 

89 

38.6 

71 

14.8 

90 

43.1 

56 

54.5 

60 

41.9 

76 

39.4 

75,80 

19.9 

76 

43.8 

68,74 

54.8 

63 

42.3 

69 

31.6 

69 

17.3 

54 

43.4 

57 

65.3 

59 

43.5 

64 

81.7 

68 

17^ 

45 

42.6 

91 
89 
78 
77 
84 

68 

66 

67 

66,63 

65 


AND  Annual  Temperature. 


11.8 
10.6 

8.9 
11.3 

13.5 
15.3 

15.6 
16.6 

13.9 
19.7 

19.1 
30.8 

7.3 
6.0 

10.9 
12.9 

9.9 
13.4 

11.6 
-    13.9 

15.1 
18.9 

15.3 
15.8 

30.4 
30.8 

5.3 
6.5 

r«eordi  of  these  atations  extending  over  the  past  75  and  78  years,  respectively. 
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Extremes  of  Monthly  and  Annual  Tempebatubb. 

The  laccoimpanying  table  shows  the  warmest  and  coldest  months 
and)  years  which  have  occtured  during  a  long  period  at  four  rep- 
resentative localities  of  the  State. 

At  Fort  Columbus,  in  New  York  harbor,  the  observations  of 
the  entire  series  have  presumably  been  made  under  conditions 
which  would  not  cause  discrepancies  exceeding  a  degree  in  the 
mean  values,  so  thiat  the  differences  shown  may  be  attributed  to 
actual  variations  of  weather.  At  Rochester  the  recordsi  ;were 
kept  by  voluntary  observers  prior  to  1871,  and  at  the  Weather 
Bureiau  e^tation  thereafter;  but  the  normal  derived  from  the  two 
series  do  not  differ  by  so  much  as  2  degrees  for  any  month,  while 
the  variation  for  the  year  is  but  0.3  degrees.  There  is  some  local 
variatidn  between  the  conditions  at  Potsdam  and  Grouvemeur,  and 
a  ismall  percentage  of  the  differences  shown  in  the  table  may  be 
attributed  to  this  fact.  The  record  at  Burlington,  Vt.,  has  been 
maintained  without  change.of  method  or  exposure  of  inistruments 
fop  flfty-twQ  years.  The  thermometers,  althougli  selected  Iwith 
care,  were  not  standardized,  and  it  seems  probable  that  an  in- 
crease in  the  mean  values  for  the  summer  months  observable  dor- 
ing  the(  latter  part  of  the  record  may  be  due  in  part  to  instru- 
mental error. 

In  cases  where  the  extreme  values  did  not  depart  very  widely 
from  the  averages,  a  considerable  diversity  was  found  even  among 
adjacent  stations  as  to  the  seasons  of  greatest  heat  and  cold,  and 
the  best  that  could  be  done  under  these  circumstanoesl  was  to 
examine  several  records  in  each  section  of  the  State,  selecting  the 
dates  in  ^hich  there  was  substantial  agreement.  The  values 
given  for  these  dates  are,  however,  those  observed  at.  the  standard 
stations  of  the  table,  excepting  in  a  few  cases  where  these  were 
found  to  be  obviously  in  error,  when  the  average  was  interpolated 

f  from  adjacent  stations, 

\  It  may  be  of  interest  to  compare  the  extreme  conditiona  in  the 

vicinity  of  New  York  city  with  the  normal  temperature  of  quite 

f  different  climates. 

The  warmest  January  at  Port  Oolumbufi=40  degieea 
The  average  January  at  Norfolk,  Va.>=40  degrees. 
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The  average  January  at  Atlan'ta,  Ga.,=43  degrees. 
The  ayerage  January  at  Jacksonvdlle,  Fla./=55  degrees. 
The  average  January  at  San  Francisco,  Cal.,=a50  degrees. 
The  average  January  at  Portland,  Ore.,=38  degree®. 
The  average  January  at  Paris^  France,=3<)  degrees. 
The  average  January  at  London^  England,=38  degree®. 
The  ooldest  January  at  Fort  Columbus,=20  degrees. 
The  average  January  at  Portland^  Me.,=20  degrees. 
The  average  Janiuary  at  Chicago^  Ill.,=25  degrees. 
The  average  January  at  Milwaukee,  Wis.,=19  degrees. 
The  average  January  at  Spokane  Falls,  Wa»h.^=fiO  degrees. 
The  average  January  at  Christiana,  Norway^=i28  degrees. 
The  average  January  at  St.  Petersbupgh,  Riuesia^=16  degrees. 
The  warmest  July  at  Fort  Columbus,=81  degrees  or  79  degrees. 
The  average  July  at  Baltimore,  Md.y=79  degrees. 
The  average  July  at  Jacksonville,  Fla.y=83  degrees. 
The  average  July  at  St.  Louis,  Mo.,=79  degrees. 
The  average  July  at  Alexandria,  Egypt,=80  degrees. 
The  average  July  at  Madrid^  Spain,=76  degrees. 
The  average  July  at  Bome^  ltaly,=77  degrees. 
Notes  descriptive  of  seasons  of  extreme  heat  and  cold  which  have 
oocurped  in  the  vicinity  of  New  York  are  given  in  section  V. 

Daily  Fluctuations  of  Temperature. 
The  following  average  daily  amplitudes  or  ranges  of  temperature 
are  given  by  Mr.  A.  McAdie  in  his  work  on  "  Mean  Temperatures 
and  their  Corrections  in  the  United  States  " : 

Table  7.    Daily  Amplitudes  of  Tempbbatubb. 
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7.0 
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8.4 

9.5 
5^ 
6.3 

Deg. 
12.2 

11.0 

7.9 

10.0 

Beg. 
14.2 

11.2 

9.0 

11.6 

Deg. 
13.6 

11.5 

8.1 

12.5 

Deg. 
14.6 

11.0 

8.0 

12.0 

Deg. 
14.4 

10.2 

10.3 

11.4 

Deg. 

14.4 

10.0 

9.9 

11.2 

Deg. 
11.2 

9.8 

7.3 

9.5 

Deg. 
7.1 

8.2 

5.4 

6.8 

6.7 
8.7 
4.6 

New  York  city  .. 

Buffalo 

RoobMter 

29 
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At  each  of  the  stations^  with  the  exception  of  Albany,  the  daily 
amplitude  is  decreased-  by  proximity  to  the  Great  Lakes  or  the 
ocean;  the  effect  being  most  marked  at  Buffalo,  where  the  prevail- 
ing winds  come  from  the  lake.  The  large  percentage  of  cloudy 
weather  which  obtains  in  the  Lake  Region  also  tends  to  reduce  the 
values  at  both  Buffalo  and  Rochester,  while  New  York  city  is  kss 
affected  by  this  cause.  The  absence  of  large  bodies  of  water  near 
Albany,  its  position  on  the  lower  slopes  of  a  broad  valley,  and  a 
lesiser  degree  of  cloudiness  than  obtains  in  the  Lake  Region  com- 
bine to  make  its  range  larger  than  at  the  three  remaining  stations. 

But  one  determination  of  amplitude  has  been  made  for  this  State 
in  addition  to  the  above.  This  is  for  the  station  Mohawk,  situated 
in  the  deeper  portion  of  the  Mohawk  valley,  and  hence  represent- 
ing conditions  somewhat  different  from  those  at  any  of  the 
Weather  Bureau  stations.  Tlie  amplitudes,  as  given  by  S»chott, 
are: 


Jan. 

Feb. 

Marob. 

April. 

May. 

June. 

July. 

Aug. 

S.'pt.       Oct. 

Nov. 

Dec. 

Deg. 
7.2 

Deg. 
0.3 

Deg. 
10.5 

Deg. 
13.7 

Deg. 
10.1 

Deg. 
18.0 

Deg. 
15.1 

Deg. 
15.8 

Deg.    1    Deg. 
14.9       11.0 

Deg. 
6.5 

Deg. 
6. 

The  cloudiness  is  at  a  decided  maximum  in  winter  at  Mohawk, 
and  hence  the  range  does  not  then  dififer  greatly  from  that  of 
Albany.  The  large  range  which  obtains  in  summer  is  such  as 
would  be  expected  to  result  from  the  rapid  heating  of  the  quiet  air 
of  the  valley  during  the  day,  alternating  with  a  downflow  of  chilled 
air  from  the  highlands  at  night. 

As  shown  by  McjVdie's  tables,  the  time  of  the  maximum  tem- 
perature at  the  Weather  Bureau  stations  does  not  vary  substan- 
tially from  3  p.  m.  during  the  year.  At  Mohawk  the  maxim«m 
occurs,  by  the  tables,  at  4  p.  m.  during  April,  May  and  June,  and 
varies  but  little  from  3  p.  m.  during  the  remainder  of  the  year. 
For  the  State  generally,  the  minimum  temperature  may  be  expected 
to  occur  at  about  the  time  of  sunrise  during  the  summer,  and  from 
one  to  two  hours  before  sunrise  in  winter.    At  Mohawk,  however^ 
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the  lowest  temiperatnre  is  not  reached  until  the  time  of  sunrise  in 
winter,  owing  to  the  later  hour  at  which  the  rays  of  the  sun  pene- 
trate into  the  valley. 

Observations  have  reeentlv  been  made  within  thi®  State  at  a  few 
fitations  located  on  hill  or  mountain  tops^  whose  results  as  regards 
daily  amplitude  of  temperature  it  would  be  of  interest  to  compare 
with  the  foregoing.  The  records  do  not,  however,  much  exceed 
a  year  in  length,  and  hence  can  not  give  even  approximately  correct 
values  of  daily  variations.  The  mean  daily  ranges  are  given  here- 
with (page  452)  for  three  of  these  stations,  in  connection  with  the 
values  for  the  «ame  months  at  points  in  adjacent  valleys.  These 
ranges  are  not,  like  the  above,  freed  from  the  effects  of  unperiodic 
variations  from  day  to  day,  and  hence  are  much  in  excess  of  the 
true  amplitudes,  the  excess,  however,  being  approximately  the 
same  for  the  stations  of  each  pair. 
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The  effect  of  the  elevated  position  and  open  exposure  of  the 
hill  tops  in  decreasing  the  daily  range  is  here  apparent. 

For  comparison  with  the  above  the  following  mean  daily  ranges 
at  stations  of  the  National  Service  are  given,  the  means  embrac- 
ing the  five-year  period,  1881-1885. 
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■ 
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4* 
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Albany 

15.8 

16.1 

18.9 

10.8 

17.5 

17.9 

18.7 

16.7 

16.8 

16.2 

18.1 

12.9 

Block  Island 

18.9 

12.8 

11.9 

11.8 

11.2 

11.7 

11.6 

10.1 

10.1 

11.0 

11.8 

12.4 

It  will  be  seen  that  at  Block  Islanid  the  mean  daily  range 
owes  its  principal  component  to  the  irregular  'temperature 
changes  which  takes  place  from  day  to  day,  since  the  range  is 
at  its  maximum  during  the  months  of  greatest  temperature  vari- 
ability, when,  on  the  other  hamd,  the  small  amplitude  proper  is 
at  its  minimum. 

The  fact  that  the  instrument  shelters  at  National  Weather 
Bureau  stations  are  located  at  a  considerable  distance  from  the 
ground  (the  average  height  in  this  State  being  over  100  feet)  may 
in  part  explain  the  lesser  range  at  these  stations  as  compared 
with  some  of  the  values  obtained  by  the  State  Bureau. 


Valley  Winds  and  Inversions  op  Temperature. 

During  clear  nights,  both  in  winter  and  summer,  the  ground 
loses  heat  rapidly  by  radiation,  and  the  air,  in  contact  with  it, 
becoming  oool  and  dense,  flows  down  the  slopes  towards  the 
lower  levels  of  the  valleys.  In  central  Europe  this  phenomenon 
appears  to  be  most  noticeable  in  winter,  being  greatly  strength- 
ened by  the  intense  anticyclonic  conditions  which  often  occur 
during  that  season;  while  in  New  York  the  rapid  radiation  which 
is  necessary  to  the  process  is  usually  checked  by  clouded  skies 
during  the  colder  part  of  the  year. 
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At  Ithaca,  in  the  Central  Lake  Region,  the  night  wind  usually 
oommences  from  one  to  two  hours  after  sunset,  blowing  from  the 
south  down  the  channels  of  the  two  principal  streams  flowing 
into  Cayuga  lake.  At  first  a  light  breeze,  it  increases  in  force 
during  the  night  and  attains  a  maximum  velocity  probably  not 
less  than  eight  miles  per  hour.  The  cuiTent  in  ^t'he  main  valley 
at  the  head  of  the  lake  (as  observed  by  means  of  small  balloons) 
is  from  50  to  100  feet  in  diepth  before  midnight,  and  no  doubt 
bec?>mes  greater  before  morning.  This  volume  of  cold  air  grad- 
ually incr^>ases  until  sufficient  to  overcome  the  heating  effect  of 
the  lake  waters,  reaching  the  northern  extremity  of  the  valley 
toward  morning. 

The  essential  features  of  the  night  wind,  as  thus  outlined,  are 
common  to  all  highland  districts,  although  the  contour  of  the 
land  surfaces  near  Ithaca  (and  also  the  presence  of  the  lake)  give 
it  rather  unusual  strength.  As  an  additional  instance,  the  case 
of  Utiea  majj  be  mentioned;  the  phenomenon  being  there  more 
marked  than  would  at  first  be  expected  from  the  character  of  the 
surrounding  country.  The  relief  map  accompanying  this  report 
shows  the  valley  to  open  both  eastward  and  westward  from 
Utica;  the  highlands,  however,  rising  mainly  towai-ds  the  north- 
east and  southeast  of  the  city.  The  following  observations  upon 
the  winds  during  the  winters  and  summers  of  two  years  were 
found  in  the  report  of  the  Board  of  Regents  (second  series). 


DIRECTION  OF  SEASONAL  WINDS. 


In  summer: 
Number  of  obserrations  of  easterly  winds 
Number  of  obeerrations  of  westerly  winds 

In  winter: 
Number  of  obserrations  of  easterly  winds 
Number  of  obserratlons  of  westerly  wiodn 


Hours  and 
Obssrv 

Number  or 

ATIONS. 

0  A.  M . 

8p 

.  M. 

10  P.  M. 

116 

44 

47 

BS 

180 

69 

97 

98 

77 

Rl 

127 

1C6 

New  York  Weather  Bureau. 
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The  prevailing  westerly  winds  at  midday,  while  mainly  due 
to  the  general  atmospheric  circulation,  muist  be  considerably 
strengthened  by  the  updraught  of  air  on  the  heated  hill  slopes. 
At  night,  when  the  motion  of  the  upper  currents  is  (no  longer 
imparted  to  the  surface  air  by  convectional  action,  the  dowiiflow 
from  the  hills  proceeds  unchecked;  but,  owing  to  the  distance 
of  the  city  from  the  highlands,  the  easterly  wind  does  not  become 
fully  established  there  until  after  the  evening  observation,  and 
i6  much  more  apparent  in  the  early  morning.  The  large  per- 
centage of  cloudiness  in  winter  evidently  tends  to  decrease  the 
frequency  of  easterly  winds  at  that  season. 

The  valley  winds  have  a  considerable  climatic  importance, 
since  they  bring  a  cool  and  refreshing  air  at  night  which  is  not 
felt  on  the  plains  or  upper  hill  slopes.  Also,  in  the  autumn  and 
winter  the  same  condition  gives  earlier  frosts  and  lower  noc- 
turnal temperatures  in  the  valleys  than  obtain  on  the  hills  or 
plains,  as  long  as  the  skies  remain  clear. 

The  following  temperature  readings  were  obtained  at  hill  and 
valley  stations  of  central  New  York  during  the  clear  weather 
accompanying  anticyclonic  conditions  in  January  and  February, 
1892:    • 


Altitude. 

Temperature  (Fabremheit). 

• 

LOCATION. 

JANUARY  0. 

JANUARY  10. 

JANUARY  20. 

JANUARY  21. 

FEBRUARY  6. 

M 

21 
24 

•a 

4 
-8 

a 

& 

17 
27 

■ 

17 
17 

« 

a 

-  8 
—16 

■ 

1 

25 
38 

* 

9 
11 

6 

d 

-24 

-28 

a 
& 

S5 
84 

• 

H 

1 

21 
21 

d 

3 

-10 
—17 

1 

"  "" 

81 
88 

■ 

« 

i 

Oxford(HIll) 

Brookfield  (Va.) . . 

Feet. 

1,250 

1,350 

22 
80 

-3 

—16 

25 
46 

Note.— The  rapid  rise  of  the  s^eneral  nurface  of  the  eastern  plateau  brings  the  valley  bottom 
at  Brookfield  above  the  level  of  Oxford.  The  distance  between  the  stations  is  about  thirty 
miles. 

The  inversion  of  temperature  which  occurred  in  northern  New 
York  on  December  8, 1891,  has  already  been  described  (page  444). 
In  that  case  there  was  apparently  a  cold  stratum  of  surface  air 
and  a  slight  increase  of  temperature  with  vertical  height  within 
the  mass  of  the  anticyclone  itself.  Such  a  condition  must  be  less 
likely  to  occur  south  of  Lake  Ontario,  as  «the  surface  air  for  the 
time  being  loees  its  intense  oold  in  passing  over  the  water. 
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TABLE 

Records  of  Maximum 


Atlantic  Ck>A8T. 

Hudson  VALLsy. 

EiMTEBir 

Plateau. 

Central 
Laebs. 

Westbrh 

Plateau. 

YEAR. 

Fort 
Colum- 
bus. 

Central 
park, 
New 
York. 

New 
York 
City. 

Bangall 
or  Hon- 
eymead 
Brook. 

Albany. 

Pom- 
pey. 

Hamil- 
ton.* 

Ithaca. 

Hum- 
phrey. 

1820 

• 

8 

• 

d 

i 

• 

i 

H 

■ 

a 

i 

^ 

■ 

'    d 

100 
93 
90 
94 
89 
98 
93 
91 
96 
92 
97 
94 
91 
91 
96 
89 
93 
90 
96 
92 
96 
96 
91 
93 
86 
97 
97 
90 
98 
93 
91 
90 
93 
91 
94 
94 
96 
92 
96 

85 

•  •  •  • 

•  •  •  • 

•  •  •  • 
«  •  •  • 

■  •  •  • 

•  »  •  • 

•  •  •  ■ 

• 

5 

—  5 
—14 
—14 

—  6 

—  S 

—  6 
—12 
—18 
-2 
-10 
—12 
—10 
—11 
—10 

—  3 
—23 
-16 
—12 

—  6 
—12 
—23 
—12 

—  6 
—14 
—12 
—11 
—11 

—  6 
—15 
—10 
—10 

—  9 

—  7 
2 

—11 
—15 

—  9 
—19 

—  3 

•  •  •  • 

—14 

•  •  •  « 

»  •  »  • 

•  •  •  • 

•  «  •  • 

•  •  •  ■ 

•  •  •  • 

i 

.... 

H 

a 

5 

•  ••• 

■  •  •  • 

• 

9 

• 

a 

1 

• 

d 

i 

1821 

1822 

•  »  •  ■ 

100 
91 
96 

104 
97 
96 
99 
95 
98 
89 
97 
94 
94 
89 
89 
86 
94 
86 
90 
92 
85 
93 
92 
99 
95 
94 
91 
94 
94 
93 
93 
98 
93 
92 
95 
91 
93 
92 
91 
92 
91 
93 
99 
91 

• » ■  • 

—1 

3 
2 

—3 

—1 
6 
9 
7 
6 
8 
1 
8 
6 

—1 

0 

10 

13 

6 

2 

9 

16 

9 

3 

6 

5 

12 

3 

0 

9 

4 

—2 
9 
5 

—6 

—6 

—5 
8 

—3 
0 

—7 
9 
3 
4 
8 
-12 
5 

—1 

8 

10 

—3 

3 

—2 

•  •  •  • 

—6 
5 
9 
7 

-2 

—5 
3 

—3 
3 

—3 
0 

—3 
5 

•  ■  •  • 
'  •  •  • 

A. 
94 
94 
92 

95 
94 
98 
93 
98 
92 
94 
98 
96 
101 
93 
95 
91 
99 
94 
96 

a! 

6 

9 

—2 

3 
—1 

3 
—3 

3 
10 

7 
—1 
—6 
—3 
—6 
—1 
—3 
—2 
—4 

4 

.... 

.... 
... 

•  •  •  • 

•  •  *  • 

. . .  • 

•  •  •  • 

. .  •  • 

. . .  • 

. . .  • 

•  •  • 

• . .  • 

1823 

1824 

1825 

1826 

90 
90 
90 
88 
90 
85 
87 
84 

•  ■ 

85 
87 
86 
91 
89 
89 
90 
89 
88 

* 

—13 
—14 

—  1 
—11 
—11 

—  5 
—16 

—  9 

•  •  •  • 

—18 
—16 
—10 
—12 
—13 
—18 

—  5 

—  9 

—  8 

1827 

93 
95 
93 
95 
96 

—20 
-20 
—20 
—20 
—28 

96 
96 

■  *  a  « 

96 

•  •  •  * 

—  2 
8 

•  •  ■  • 

—  1 

■  •  t  • 

1828 

1829 

1830 

1831 

1832 

1833 

94 
93 
92 
95 

■  •  •  « 

■  •  •  • 

90 

-24 
—14 
—34 
—28 

•      •  • 
«  «  •  • 

—25 

98 

•  •  •  • 

98 
94 
92 
95 

91 
98 

>  •  *  • 

90 
94 
94 
97 
97 
99 
94 

—  4 

•  •  •  • 

—12 
—18 
—10 

—  8 
—12 
—14 

*  •  •  • 

2 

—  6 

—  1 

—  4 

—  7 

—  7 

—  4 

1834 

1835 

1836 

1837 

1838 

1839 

1840 

1841 

•  ■  •  • 

88 
96 
90 
92 
98 
92 
93 
94 

>  •  •  • 

—16 
—15 
—16 
—13 
—16 
—12 
—21 
—18 

1842 

1843 

1844 

1845 

1846     .    .     .. 

1847 

1848 

1849 

1850 

1851 

95* 

—  1 

1852 

1853 

1854 

1855 

1856 

1857 

1858 

1839 

1860 

1861 

-... 

1862 

1863 

1864 

1865 

1866 

1867 

89 
92 
92 
96 
87 

97 
95 

98 
92 
102 
97 
98 
97 
95 
95 
95 
90 
92 
95 
90 
95 

1868 

1869 

1870 

A. 

91 

94 
94 
93 
95 
99 
98 
94 
94 
94 
100 
93 
90 
92 
96 
90 
94 

A. 

— 1 

2 

—4 

4 

-6 
-2 

6 
9 

—6 

1 

4 
1 
0 
—2 
6 

95 

Ilia 

•  •  •  • 

•  «  ■  ■ 

•  •  ■  ■ 

A. 

92 
90 
93 
92 
92 
91 
92 
92 
92 
94 
92 
97 
97 
95 

•  •  ■  ■ 

•  •  •  ■ 

•  t  •  • 

A, 

—16 
—18 

—  5 

—18 

—  8 
—10 
—10 
—14 

—  8 
—16 
—10 
—11 
—15 

1871 

1878 

1873 

1874 

1875 

1876 

1877 

1878 

"  •  • " 

A. 

98 
94 
96 
44 
91 
93 
% 
96 
95 

A. 

—  8 
—12 
—10 
—15 

—  8 
—20 
—18 
—11 
—12 

"88 
90 
90 
90 
95 

1879 

1880 

1881 

1882 

1888 

1884 

— 15 

1885 

91  1—19 
97  !—  8 
93  1—18 

—34 

1886 

—14 

1887 

—  5 

New  York  Weather  Bureau. 
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9. 


AND  Minimum  Temperatures. 


Great  Lakes. 

St. 

r^WREKCB 

Valijcy. 

Cham  PLAIN 
Valley. 

Erie, 
Pa. 

Buffalo. 

Roch- 
ester. 

Oswega 

Plerre- 

pont 

Manor. 

Madison 
Barracks. 

Gouver- 
neur. 

Pots- 
dam. 

Platts- 

burgh 

Barracks. 

Burling- 
ton, Ver- 
mont. 

H 

• 

• 

9 

• 

• 

9 

B 

* 

1 

a 

d 

i 

i 

H 

d 

a 

8 

i 

d 

i 

• 

B 

a 

» 

•  •  •  • 

•  a  «  « 

•  •  •  • 

•  •  ■  • 

a 

a  •  •  a 

■  •  a  • 
a  a  •  • 
a  a  •  • 

» 

n 

» 

» 

a 

i 

n 

» 

a 

a  a  «  a 
a  •  a  a 
a  ■  a  a 
a  a  •  a 

» 

•  •  •  • 

■  •  •  • 

•  ■  ■  • 

■  •  «  • 

a  •  •  a 

•  9    • 

•  «  a  a 

•  a  a  a 

.... 

■95" 

—13 

■  a  a  a 
a  a  a  a 
•  •  m  • 

a  a  a  a 

•  •  •  • 

a  a  •  a 

89 

—23 

a  a  a  a 

98 

—  5 

—  6 

—  6 
2 

—  2 

—  8 

—  5 

* 

"95 

98 
90 
98 
92 

a  a  a  a 

•  a  a  • 

93 
86 
93 
94 
100 

—30 
—32 
-27 
—40 

•  a  a  a 

•  •  a  a 

—30 
—26 
—40 
—27 
-24 

90 
93 
89 
85 
93 
90 
90 
86 
96 
94 
94 
89 
91 

—27 
—20 
-29 
—27 
—22 
—30 
—28 
—28 
—24 
—17 
—34 
—16 
—20 

ioo 

91 
86 

—16 
—16 

a  .  •  a 
a  a  a    • 
•  a  a  • 
a  a  a  a 
a  a  a  a 
«  •  a  a 
9  m  »  • 
a  a  a  a 
>  a  a  a 
a  «  ■  a 

94 
89 
90 

91 
93 
89 
90 
91 
96 
88 
94 
96 
91 

•  •  •  • 

—16 

•  a  •  • 

—11 

•  •  •  » 

-10 

92, 
89 

—  6 

—  2 

95 
94 

—23 
—28 

90 
85 

—12 
—28 

89 
87 

—14 
—18 

96 
82 

—12 

•  •  a  • 

—22 

102 
96 
95 

0 

1 
0 

99 
98 

«   a  a  • 

—30 
—32 
—22 

94 
94 
95 

—20 
—22 

—18 

92 

a  t  a  . 

93 

—16 
-14 
—14 

86 
87 
88 

—13 

—10 

•  •  *  • 

—10 

94 
95 

0 
—  9 

B." 

"b. 

96 

-38 

92 

—27 

90 
98 

-17 
-20 

90 
88 

—25 

•  ■  •  • 

—14 

94 

—  1 

a  a  a  a 

93 
97 

-12 

—18 

94 
95 

—14 

—18 

87 
93 

—20 

•  «  • 

—18 

94 

a  a  t  • 

—  7 

»  »  m  * 

94 
96 

a  •  a  a 

—10 

92 

—21 

88 
87 

—12 

•  •  ■  • 

—  8 

•  •  •  • 

a  a  •  ■ 

•  a  a  • 

97 

—18 

97 

^ 

90 

—19 

92 
92 
93 

>  a  •  a 

86 

•    •    •    9 

85 
37 
94 
90 
86 
88 
90 
90 
82 
85 
90 
B. 

—22 

•  •  a  • 

—18 

a  ■  «   B 

—13 

—  1 
—14 

—19 
—11 
—15 
—10 

—  8 
4 
1 

—12 
B. 

93 
95 
92 
89 
88 
92 
87 
92 
90 
94 
93 
91 
91 
94 
83 
89 
87 

—32 
—23 
—30 
—11 
-^27 
—23 
-27 
—  8 
—20 
—24 
—15 
—29 
—13 
—26 
-21 
—18 
-80 

■'87 
85 
88 
93 
92 
89 
88 

8a 

a  a  a  • 
•  r  ■   ■ 

92 
94 

-2i 

—46 
—21 
—34 
-24 
—49 
^30 
-82 

•  a  a  a 

•  a  a  ■ 

—18 
—44 

90 

"87 
90 
91 
95 
92 
90 
88 
98 
82 
90 
88 

—44 

m  B  %   • 

a  a  a  a 

-   a  a  a 
a  a  a  a 

—20 
—38 
—22 
—24 
—27 
-29 
—28 
—25 
—28 
—18 
-20 
—40 

■  "  •  • 

-i6 

.... 
.... 

90 
93 
89 
95 
95 
89 
86 
94 
88 
94 
88 
91 
92 
96 
86 
90 
90 

—24 

96 
91 
94 
94 
93 
94 
93 
91 
94 
92 
9« 
91 
93 
86 
92 

—  6 
—13 

2 
—10 

—  4 
—14 

2 

—  2 

—  4 

—  2 
—10 

1 

—  4 

—  6 
6 

—16 

—26 

—19 

—30 

—12 

—32 

—10 

—27 

—18 

—18 

—25 

—13 

—14 

—  8 

—18 

—18 

B. 

B. 

B. 

B. 

•  •  •  • 

•  *  •  ■ 

90 

—  1 

94 

—  8 

92 

—11 

95 

—36 

91 

—30 

.... 

90 

—14 

B. 

a 

86 

—  8 

88 

—12 

90 

—  4 

•  m  •  • 

94 

—25 

86 

—28 

85 

—12 

93 

8 

87 

2 

96 

—  6 

94 

—  2 

92 

—34 

91 

—12 

91 

— !• 

85 

—13 

94 

—12 

98 

—14 

96 

—85 

87 

—18 

90 

—  4 

88 

0 

92 

—  1 

98 

—  2 

96 

—25 

91 

—14 

91 

2 

89 

0 

90 

—  4 

89 

—  9 

•   •  »  a 

•  •  «  a 

87 

—16 

M 

9 

92 

.8 

94 

0 

100 

—  3 

95 

—26 

94 

—16 

92 

—11 

89 

—  2 

91 

—  4 

94 

—  7 

83 

—80 

.... 

89 

—16 

90 

—11 

85 

—  9 

92 

—  8 

93 

0 

92 

—30 

89 

—10 

93 

—11 

91 

—  7 

98 

—  2 

97 

—  3 

94 

—41 

90 

—16 

89 

—  2 

85 

—  5, 

88 

—  7 

92 

—18 

88 

—  8 

94 

—24 

92 

—  7 

84 

-6* 

84 

—  6 

98 

—  6 

90 

-18 

89 

-20 

89 

—10 

88 

—14 

92 

—10 

98 

—18 

90 

—29 

93 

-20 

90 

—12 

87 

—18 

95 

—11 

90 

a  «  a  a 

90 

—80 

B   9  •  m 

88 

—20 

90 

—11 

87 

-12 

91 

—  6 

89 

—17 

87 

—82 

•  •■tjaaaa 

90 

—23 

94 

—  4 

94 

—  2 

91 

—  5 

90 

—10 

•  a  a  a 

94 

-36 

1 

%  m  •  • 

93 

-19 

458 
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Table 
Records  of  Maximum 


YEAR. 


1888 

1S89 

1890 

1891 

Means.... 

Extremes. 


Atlantic  CojAt. 


Fort 

Ck>lum- 

bii8. 


SS 

94 
91 
91 
97 


94 


104 


a 

0 

1 

8 

10 


—12 


Central 
Park, 
New- 
York. 


96 
•91 
98 
98 


95 
101 


0 


9 


h". 

New 

York 

City. 

■ 

X 

cS 

B 

S 

^ 

96 

2 

90 

2 

95 

6 

U 

9 

94 

1 

100 

—6 

Hudson  Valley. 


Bangall 

or  Hon- 

eymead 

Brook. 


K 

96 
92 
92 
92 


94  1—10 


97 


—19 


Albany. 


es 


-14  92 

-4  92 

-7  98 

0  95 


S93 


S98 


a 

-10 

-  5 

-  4 

-  6 

111 

S18 


Eastern 
Plateau. 


Pom- 
pey. 


9 


88 


91 


a 


Hamil- 
ton.* 


a 
» 


—11 


—18 


93 


96 


a 


—20 
—34 


Central 

Lakes. 

Ithaca. 

• 

d 

a 

» 

66 

—15 

92    —12 

95    —  3 

92 

■t94 

—  2 

+11 

+96 

+20 

Western 
Plateau. 


Hum- 
phrey. 


• 

a 

» 

S 

90 

—12 

87 

—16 

92 

—  4 

92 

—  1 

90 

—11 

95 

—24 

*  In  the  town  of  Hamilton,  Madison  Co.,  to  be  distinguished  from  the  station  Hamilton  College  of 
and  extremes  derived  from  second  scries,  1860-1873.  S  Means  and  extremes  derived  from  second 

following  were  obtained  from  self-registering  Instruments,  and  under  standard  conditions,     B  Rec 
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d— (Concluded). 

AND  Minimum  Temperatures. 


- 

Qrrat  Lakes. 

St.  Lawrbmcb 
Vallby. 

Chahplain 
Vallky. 

■ 

Erie, 
Pa. 

Buffalo. 

Roch- 
ester. 

Oswego. 

Plorre- 

pont 

Manor. 

Madison 
Barracks. 

Qouver- 
neur. 

Pots- 
dam. 

Platts- 

burgh 

Barracks. 

Burling- 
ton, Ver- 
mont. 

m 

s 

a 

88 
89 
94 
89 

i 

—  8 
-10 

2 
0 

—  5 
—16 

■ 

86 
89 
89 
90 

88 

d 

—  8 
—10 

7 
4 

—  4 

i 

95 
92 
95 
94 

192 

196 

■ 

d 

i 

—  8 

—  9 

—  6 
6 

• 

89 
90 
93 
90 

• 

d 

i 

—10 
—  5 

0 

J 

• 

s 

•  ■  ■  • 

•  «  ■  • 
■  •  •  « 
«  •  ■  « 

92 

97 

■ 

d 

•  •  •  • 

•  •  • 

•  ■  •  • 

•  •  •  • 

—20 
—32 

91 

92 

100 

92 

92 

100 

d 

—19 
—26 
—19 
—11 

• 

a  •  •  « 

•  •  •  • 
a  ■  •  ■ 
ft  •  >  • 

• 

d 

i 

•  •  ■  • 

•  ■  ■  • 

■  ■  •  • 

■  ■  ■  ■ 

• 

•  •  •  • 

■  •     B    • 

■  •    •    • 

•  ■    •    > 

91 
96 

• 

d 

s 

•  •  •  ■ 

•  •  •  • 

•  •  •  ■ 

•  •  ■  • 

—23 
-34 

• 

•  •  •  • 

•  •  •  • 

•  •  •  • 
>  •  •  « 

• 

d 

•  •  ■  • 

•  ■  •  • 
«  •  ■  • 

•  •  ■   > 

H 

a 

87 
89 
91 
94 

96 

• 

d 

—28 

-18 
—12 
—  5 

90 

16 

112 

193 

uoo 

1-7 

M8 

—23 
—16 

^0 
t93 

t— 27 

92 

—17 

—17 

94 

94 

—14 

t— iO 

100 

—24 

—82 

the  gefteral  tables.  f  Means  and  extremes  derived  from  second  series,  1879-1891.  t  Means 

series,  1874-1891.  |  Means  and  extremes  derived  from  second  series,  1872-1881.  A  Records 

ords  from  self-registering  Instruments. 
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Maximum  and  Minimum  Tbmpbbaturb. 

Table  9  presents  the  sfcatisdiics  of  temperature  during  long 
periods  at  several  points  representing  the  prominent  climatic 
region  of  New  York,  and  also  exhibits  the  highest  and  lowest 
values  which  have  been  recorded  in  the  State. 

The  accuracy  of  the  maximum  temperatures  (excepting  as 
marked  with  the  reference  A)  can  not  be  vouched  for,  especially 
as  regards  the  records  kept  prior  to  the  establishment  of  Signal 
Service  standards  and  methods  in  1870.  Maxima  of  100  degrees 
or  more  within  this  State  are  to  be  accepted  with  caution.  Even 
in  cases  where  the  values  appear  to  'be  systematically  too  higby 
however,  they  may  give  relative  results  of  value  when  ooanpared 
with  otheiTB  of  the  same  series. 

While  a  slight  defect  in  the  exposure  of  the  thermometer  may 
cause  too  high  a  maximum  reading,  the  minimum  reading  is  not 
likely  to  be  too  low  excepting  as  the  result  of  defects  in  the  scale 
of  the  instrument;  and  hence  the  minimum  values  given  in  the 
table  are  subject  to  less  error  than  the  maxima.  The  lowest 
vaJue  (-46  degrees)  does  not  appear  improtoable,  in  view  of  the 
minimum  of  -35  degrees  obtained  under  standard  conditions  in 
1889.  Mercury  is  several  times  reported  to  have  been  frozen  at 
points  not  usually  so  subject  to  extreme  cold  as  the  station  in 
question.  (See  page  504.)  The  lowest  temperatures  in  New  York 
have  thus  for  been  obtained  near  the  upper  limit  of  the  St.  Law- 
rence valley,  between  the  no'rth  eastern  shore  of  liake  Ontario 
and  the  Adirondack  highlands.  Owing  to  the  fact  that  the  in- 
struments of  Weather  Bureau  stations  are  usually  located  on 
the  Toofs  of  high  buildings,  such  stations  are  not  credited,  in  table 
9,  with  the  standard  conditions  of  exposure  used  by  the  stations 
of  the  State  service. 

In  taibie  10  will  be  found  the  maxima  and  minima  observed  at 
a  large  number  of  stations  provided  with  the  standa/rd  thermom- 
eters  of  the  National  iuid  State  Weather  Bui^eaus.  Although 
the  observajtions  extend  over  only  four  years,  the  results  aire 
valuable  for  purposes  of  comparison.  The  maxima  in  a  few 
cases  appear  to  be  affected  by  an  imperfect  exposure  of  the 
thermometers. 
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An  uabroken  /record  of  temperature  has  been  kept  at  Ooopers- 
town,  N.  Y.,  sin-ce  1842;  a  standard  thermometer  favorably 
exposed  being  used  after  1853.  Mr.  G.  Pomeroy  Keese,  the 
observer,  gives,  as  the  Mghesfc  temperature  of  the  entire  i)eriod, 
96  degrees  on  July  3,  1868,  and  as  the  lowest,  -30  degrees  on 
February  7,  1855,  and  January  24,  1857. 

Variability  of  Temperature. 

This  important  climatic  element  may  be  measured  by  the  aver- 
age difference  which  obtains  between  the  mean  temperature  of 
successive  days,  a  method  wihich  eliminates  the  nearly  constant 
diurnal  variation.  General  A.  W.  Greely  gives  in  "American 
Weather  "  the  values  thus  derived  for  representative  stations  in 
New  York  and  other  States  during  January,  the  month  which 
in  most  cases  has  the  maximum  variability : 

Table  11.  Variability  op  Temperature. 

« 

For  the  Great  Lake  Region  the  mean  variability  in  January  is 
7.4  degrees. 

For  the  eastern  eentral  section  the  mean  variability  in  January 
is  7.6  degrees. 

For  the  Atlantic  coast  region  the  mean  variability  in  January 
is  6.5  degrees. ' 

During  tihe  same  month  the  variability  on  the  coast  of  Gali- 
fornia  is  2  degrees;  on  the  .south  Atlantic  and  Gulf  coasts  6 
d^rees;  in  the  central  states  of  the  Mississippi  valley  from  8 
degrees  to  9  degrees;  and  in  the  region  of  the  upper  Missouri 
valley  from  9  degrees  to  10  degrees.  The  greatest  variability 
which  has  been  found  within  the  United  States  is  11  degrees  at 
Portland,  Me. 

The  following  table  exhibits  the  varialbility  of  temperature  in 
various  pwirtis  of  the  State  in  a  somewTiat  different  manner  from 
the  above: 
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TABLE  12. 

DiFFEBENOES   BETWEEN   THE   MeAN   TeMFEBAIURES  OF  CoNSECUTIVB 

Days  for  an  Average  Winter  Month. 


Dbobbbb'  Diffbrbncb  Bbtwben  Consbgutitb 

DATS. 

STATION  AND  SECTION  OF  STATE. 

Begrees. 

6-10 

Befrees. 
10-15 

Degrees. 
16-20 

Begreea. 
2U-25 

Degree*. 
Otot  25 

Number  of  times  of  oecurrence  per  month. 

Canton  (St  Lawrence  Vallev) .....' 

7.0 
11.0 

8.0 
lO.t 

6.0 
5.0 
4  S 
6.0 

4.0 
2.5 
8.5 
2.0 

2.0 
0.5 
1.5 
0.5 

2.5 

Hess  Roads  (Great  Lakes) 

• 

Honeymesd  Brook  (Lower  Hudson  YsUey) . 
Betauket  (Lonir  Island) 

0 
0.8 

These  values  are  derived  from  a  total  of  nine  winter  montbe 
observations  at  each  station.  A  longer  series  might  be  expected 
to  modify  the  averages  somewhat,  while  changing  the  relative 
values  but  little.  The  mean  values  were,  in  eacih  case,  computed 
from  tri-daily  observations. 

The  most  obvious  feature  shown  here  is  the  excess  of  large 
ranges  in  the  St.  Lawrenee  valley  as  compared  with  the 
remainder  of  the  State.  The  (tempering  effect  of  the  Great  Lakes 
is  lacking  in  ttot  region;  and  moreover,  there  appears  to  be  a 
general  inorease  of  variaibility  in  the  direction  of  the  Eastern 
Oanadian  Provinces. 

A  graphic  repi-esentation  of  the  variaibility  of  'temperature  in 
New  York  will  be  found  in  plate  1. 
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TABLE  14. 
Dates  of  Feost  as  given  in  Regents  Report. 


STATION. 


County. 


Weatem  Plateau. 
Dale  or  lUddlebar7 
Prattoborg 

Eastern  Plateau, 

Qonhen 

Montgomery 

Hartwick 

Cherry  Valley 

Oxford .  k 

Cazenovia 

Hamilton 

Pompey ' 

Onondaga 

Homer. 

Northern  Plateau. 

Johnstown 

Fairfield 

Lowvlile 

Coast  Region. 

East  Hampton 

Flatbush 

Jamaica 

Mt.  Pleasant 

North  Salem 

Hudson  Valley. 

Newburgh 

Kingston 

PoughkeepBle 

Hudson 

Klnderhook 

Albany 

Cambridge 

Salem 

GranTlUe. 

St.  Lawrence  Valley. 

Potsdam 

Oouvemeur 

Great  Lakes. 

Auburn 

Rochester 

Lewlston 

FredOBla 


Wyoming 

Steuben 

Orange 

Orange 

Otsego 

Otsego 

Chenanga 

Madison 

Madison 

Onondaga 

Onondaga 

Cortland 

Fulton 

Herkimer 

Lewis 

Suffolk 

Kings 

Queens 

Westchester.... 
Westchester. . . . 

Orange 

Ulster 

Dutchess 

Columbia. 

Columbia 

Albany 

Washington.... 
Washington.... 
Washington.... 


St.  Lawrence. . . 
St.  Lawrence... 


Cayuga 

Monroe 

Niagara  

Chautauqua.... 


FiBfiT  KiLUKO  FB08T  OF  AumiK. 


17 
10 


9 

8 

1.3 
12 
16 
19 
15 
15 
15 
17 


18 
18 

17 


15 
24 
34 

9 
19 


15 
15 
14 
17 
16 
19 
8 
9 
12 


23 

12 


20 
18 
17 
16 


Average  date. 


September    3S 
September    36 


October  4 

September  34 

September  32 

September  17 

September  15 

September  13 

September  11 

September  30 

September  31 

September  39 


September  18 
September  18 
September    16 


October  30 

October  4 

September  39 

September  38 

September  19 


October  9 

September  28 

October  1 

October  6 

September  33 

October  9 

September  37 

September  31 

September  37 


September     7 
September    16 


September  80i 

September  36 

September  35 

September  39 


Earliest  date. 


August  37 

September     9 


September  3 

August  80 

August  8 

August  30 

September  8 

August  8 

August  3 

September  8 

September  6 

August  8 


September     3 
August  38 


September  38 

September  IS 

September  3 

August  6 

August  3 


September  38 

September  9 

September  10 

September  10 

September  1 

September  9 

August  34 

September  8 

September  13 


August 
August 


4 

24 


August'  4 

September  11 

August  8 

August  38 


Latest  date. 


October 
October 


October 
October 


October 
October 
October 
October 
October 
October 
October 
October 
October 


October 
October 


October 
October 
October 
October 


19 
16 


October  13 

November  3 

October  31 

October  7 

September  80 

October  8 

October  IS 

October  15 

October  19 

October  16 


13 

18 


Norember  77 

October  36 

October  38 

November  S 

October  II 


2S 
17 
16 
30 

9 
28 
IS 

1 
36 


i 
1 


38 
34 

11 

35 


Frosts. 

Table  13  exhibits  the  average  and  extreme  dates  of  the  last 
killing  frost  of  spring  and  the  first  of  autumn  at  nine  places  in 
Kew  York  and  at  Erie,  Pa.  The  date  for  Palermo,*  Humphrey 
and  North  Hammond  were  furnished  by  Messrs.  E.  B.  Bartlett, 
C.  E.  Whitney  and  C.  A.  Wooster,  and  for  the  remaining  looallties 


•It  may  be  noted  that  dates  given  for  Palermo,  in  the  U.  S.  Weather  Beriew  for  1888  are  th 
the  flrsi  light  frost  of  autumn.    The  error  is  here  corrected  by  means  of  a  second  serial  of 
tions  kindly  forwarded  by  Mr.  Bartlett. 
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were  derived  ft^om  iiie  reports'  of  the  Signal  Service.  iSome  data 
liitiherto  puiblished  have  not  ibeen  included  in  the  tajble,  owing  to 
uncertainty  as  to  the  severity  <A  the  frosts  reported. 

The  dates  of  table  14  have  been  computed  from  the  observa- 
tions of  frosts  which  were  obtained  under  rtSie  finst  portion  of  the 
New  York  Regents'  system  (1826-1850).  No  information  could  be 
obtained  by  the  writer  as  to  the  severity  of  the  frosts  reported; 
but,  from  the  evidence  of  the  records  themselves,  it  appears  prob- 
able that  both  light  and  killing  frostsi  were  included  in  many 
cases.  The  ireaults  have  a  value,  however,  in  fixing  the  earliest 
avenage  date  on  which  killing  frosts  may  have  occuiwed  during 
the  periods  which  they  represent. 

Efforts  to  obtain  records  of  frosts  froim»  numerous)  (additional 
points  in  the  State  were  mainly  unsuccessful ;  but  several  of  the 
persons, applied  to  kindly  forwardedl  general  informatioai  which 
may  properly  be  included  here. 

The  Hudson  Valley. —  Dr.  James  Hyatt,  of  Honeymead  Brook, 
central  Dutchess  coumty,  istates  that  "  injuriousi  dold  waves  and 
late  spring  frosts  likely  to  damage  ifrults  and  crops  are  those 
which,  fori  the  most  part,  in  this  locality,  comae  in  May.     In  April 
a  cold  wave  or  frost  is  not  liable  to  do  so  serious  injury.     June 
frosts  are  extremely  mre  and  August  frosts  perhaps  equally  so. 
In  1816  there  were  frosts  every  month  in  the  year.    The  crops  of 
Indian  com  were  all  destroyed,  and  seed  for  the  next  year's  plant- 
ing had  to  be  brought  from  a  great  distance.    •    ♦    •    iSerious 
damsige  there  is  unlikely  before  September  15th,  while  after  Octo- 
ber Ist  frosts  are  generally  harmless,  since  the  crops  are  secured 
before  that  date.    During  the  past  nine  years  we  have  had  sev- 
eral injurious  or  killing  spring  frosts,  but  no  •autumnal  ones  of  a 
disastrous  nature."    It  is  stated  that  a  very  unusually  late  and 
injurious  spring  frost  on  May  30th,  1884. 

Mr.  H.  0.  Townsend,  of  Wiappingers  Palls,  Dutchess  county, 
fumdshes  a  list  otf  killing  frosts  during  seven  years,  1886-1892. 
The  aveiiage  date  of  the  last  killing  frost  of  spring  was  May  9th, 
the  earliest  date  being  April  30th  and  the  latest  May  20tih.  The 
average  date  of  the  first  killing  frost  of  autumn  was  October  12th, 
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being  three  days  earlier  than  at  Palermo  for  the  same  period. 
The  earliest  date  of  the  record  i«  September  7th  and  the  lateet 
Octlober  25th.  Theee  f roists  irere  observed  in  the  valley  of  Wap- 
pingera  creek  land  are  probably  earlier  than  the  average  of  the 
region. 

Immediate  proximity  to  the  river  moderates  the  severity  of 
frosts  considerably,  according  to  the  observations  of  Mr.  H.  A. 
Stone,  of  Rondout. 

The  Central  Lake  Region. 

In  the  absence  of  adequate  observations!  upon  frostfi  the  follow- 
ing dates  of  beginning  and  ending  of  freezing  weather  at  Ithaca 
may>  be  found  useful.  During  the  past  fourteen  yeans  the  last 
freezimg  temperature  (32  degree)  of  spring  has,  on  an  average,, 
occurred  on  May  6th,  the  earliest  date  for  the  period  being  April 
9th  annl  the  latest  May  29th,  The  average  date  of  first  freezing 
tempemtupe  la  autumn  was  October  10th;  the  earliest  occurrencer 
being  September  26th,  while  In  one  case  32  degrees  was  not  re- 
corded until!  October  31st  Temperatures  of  32  Idegrees  in  Octo- 
ber or  even  the  latter  part  of  September  are  not  likely  to  be  in- 
juiioua  to  crops  then  exposed,  while  considerably  higher  air  tem- 
peratures in  May  do  not  preclude  the  possibility  of  great  refrigera- 
tion amdl  disastrous  frost  near  the  surface  of  thej  ground  or  in.  val- 
ley bottoms.  Dr.  J.  Hyatt,  previously  quoted,  notes  cases  in 
which  injurious  frosts  occurred  late  in  May,  while  the  temperature 
registered  40|  and  41  degrees  at  a  point  12  to  20  feet  above  the 
general  level. 

Data  from  the  grape  region  of  Keuka  lake  were  furnished  by 
Mr.  H.  O.  Fairchild.  Prom  1880  to  18^2  May  frosts  damaged 
grapes  somewhat  in  four  cases,  in  three  of  which  the  injury  was. 
coniflned  mainly  to  the  valleys.  The  earliest  Instance  of  a  killing 
autumnal  frost  was  on  September  22d,  and  in  three  years  some 
damage  was  sustained  on  October  11th  and  12th.  The  lonly  case 
of  October  frost  in  addition  to  these  occurred  ooj  the  27th.  Mr. 
Fairchild  states  that  a  temperature  of  28  degreesi  is  usually  in- 
jurious only  to  the  foliage  of  grape  vines. 
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The  Qreai  Lake  region  is  very  fialrly  represented  in  table  13 
hy  five  fftations  \well  distributed  over  the  region.  It  will  be  seen 
that  the  conditions  are  here  very  favorable  ae  regardfl  the  occur- 
rence of  froet,  and  efipedally  so  in  the  section  of  the  Chatauqua 
grape  belt  represented  approximately  by  the  record  of  Erie,  Pa. 
The  following  information  concerning  this  region  is  given  by 
Mr.  S.  S.  Crissey  of  Fredonia: 

"The  first  killing  fpoet  of  autumn  for  the  past  twenty-five 
years  ihas  not  occurred  until  the  last  week  in  October  or  after 
October  25th.  The  one  notable  exception  was  the  autumn  of 
1891,  when  it  occurred  on  October  12th.  In  several  years  it  has 
not  occurred  until  in  November.  I  now  speak  of  a  frost  or  freeze 
of  sufQcient  severity  to  injure  ripe  grapes  exposed  on  the  vines. 
I  have  had  a  Conoord  vineyard  in  bearing  since  1869^  and  have 
never  (until  last  year)  had  a  pound  injured  in  autumn." 

"As  to  the  danger  from  spring  frosts:  The  vine  begins  te  leaf 
out  here  May  10th,  and  we  rarely  have  a  severe  frost  after  that 
time.  I  have  never  suflPered  in  my  locality,  which  has  a  high 
airy  exposure;  but  some  vineyards  unfavorably  located  were 
injured  in  1889  and  1891  by  frosts  about  May  17th.  Where  lands 
lie  facing  the  lake  or  with  a  northern  slope  they  rarely,  or  almost 
never,  suffer  from  frosts  after  May  15th.  Of  course,  frosts  before 
May  10th  would  d'o  no  injury."     •     •     • 

"  The  most  serious  injury  to  vineyards  in  this  section  during 
the  past  twenty-five  years  occurred  in  two  cases  when  winter 
came  on  with  the  ground  in  unusually  dry  condition,  giving  a 
^  dry  freeze.*  •  ♦  ♦  ^o  guard  against  this  condition,  which 
occurs  about  one  year  in  ten,  vineyardists  in  the  dryer  localities 
have  abandoned  fall  plowing  of  their  ground.'* 

Mr.  J.  Byckman  of  Brockton  furnishes  statements  substan- 
tially similar  to  the  above,  adding  that  the  total  extent  of  grape 
vineyards  in  the  Chautauqua  belt  is  now  about  30,000  acres. 

The  Central  Plateau. —  The  early  dates  of  frosts  at  Coopers- 
town  and  Humphrey,  as  compared  with  those  of  other  stations 
of  the  table^  are  explained  by  the  high  elevation  of  the  general 
land  surface  in  their  vicinity,  which  is  also  intersected  by.  deep 
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valleys  very  favorable  to  the  occurrence  of  low  nocturnal  tem- 
peratures, and  hence  the  dates  at  these  stations  may  be  consid- 
ered to  represent  nearly,  or  quite,  the  earliest  occurrence  of  frost 
in  the  central  plateau  region.  Waverly,  o«n  the  other  hand,  is 
situated  in  a  very  broad  depreission  where,  as  hasf  already  been 
seem,  the  effect  of  nocturnal  cooling  is  much  less  marked. 

Mr.  A.  K.  Harrison  of  New  Lebanon,  in  N.  E.  Columbia  county, 
states:  "  We  often  have  frosts  in  August,  and  a  few  years  ago  (in 
1889  or  1890)  there  was  frost  during  every  momth  excepting 
July."  The  diata  furnished,  although  mot  sjufflcient  to  establish 
an  average,  makes  it  appai^nt  that  frosts  occuir  earlier  in  the 
eastern  highlamds  than  in  the  main  portion  of  the  Oentral 
Plateau. 

Northern  New  York. — In  commenting  on  the  dates  of  autumnal 
ifrosts  at  North  Hammond,  in  the  -St.  Lawrence  valley,  Mr.  C.  A. 
WooBter  states  that  their  late  occurrence  (as  given  in  the  table), 
is  in  part  3ue  to  close  proximiity  to  the  St.  Lawrence  River,  two 
miles  wide  at  that  point,  as  well  as  to  seyeral  other  local  condi- 
tions. At  Hammond,  six  miles  from  the  river,  frosts  occur  some- 
what earlier. 

So  far  as  can  be  learned,  frosts  occur  in  the  southern  portion 
of  the  Adirondack  region  proper  about  three  weeks  earlier  than 
in  the  Mothawk  valley.  Mr.  C.  A.  McOoy  of  Sageville,  who  fur- 
nished this  estimate  as  the  result  of  many  years  of  observation, 
places  the  average  date  of  the  la^  killing  frosts  of  sfpring 
between  May  25th  and  June  5th,  and  that  of  the  first  of  autumn 
between  September  1st  and  15th. 

In  the(  mountainous  section  of  the  mortheastem  Adirondacks 
>t!he  last  frost  of  spiring  occurs  near  the  close  of  May  and  the 
first  of  autumn  about  September  20th,  as  stated  by  Mr.  J.  H. 
Badley  of  Keene  Valley,  Essex  county. 
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Periods  of  Navigation  in  Lakes,  Rivers  and  Canals. 

TABLE  15. 

Daies  of  Openvag  and  Closing  of  Navigation  in  the  Hudson 

River  at  Albany. 

[Dates  from  1640  to  1888  were  obtained  from  the    '  Climate  of  New  Jersey,"  by  J.  C.  Smock. 
The  records  from  1888  to  18M  were  fumisbe<Vby  the  State  Engineer,  Albany.] 


YEARS. 


1646 

1675-6.... 

1786 

1789 

1790 

1791 

1792 

1793 

1794 

1795 

1796 

1797 

1798 

1799 

1800 

1801 

1802 

1808 

1804 

1605 

1806. 

1807 

A9/D«  a^  •  •  • 

1809...... 

1810 

1811 

1812 

lol8> . . . .  • 

1814 

1815 

1816 

1817 

1818 

1819 

i8ao 

18B1 

1822 

1888 

1824 

1825 

1826 

1827 

1828 

1829 

1880 

1881 

1882 

1833 

1884 

1835 

1886 

1887 

1888 

1889 

1840 


River  open. 


February  26 
March         28 


March 
March 


March 
March 


April 


March 


27 
17 


6 
17 


February   28 


6 


February    80 
April  8 

March         10 


12 


March 

25 

April 
March 

8 
25 

March 

15 

March 

15 

March 

24 

March 

8 

March 

6 

February 

26 

March 

20 

February 

8 

April 

1 

March 

15 

March 

16 

March 

25 

March 

21 

February 

21 

March 

25 

April 

4 

March 

28 

March 

19 

March 

21 

River  closed. 


February   21 


November  25 


Feb.  8  (1790) 
December  8 
December  8 
December  12 
December  26 
Jan.  12  (1795) 
Jan.  28  (1796) 
November  28 
November  26 
November  28 
Jan.  6  (1800) 
Jan.  3(1801) 
Feb.  8(180x») 
December  16 
Jan.  12(18ri4) 
December  13 
Jan.  9  (1806) 
December  II 
Jan.  4  (1808} 
l>ecember  9 
Jan.  19(181(^) 
December  14 
December  20 
December  21 
December  22 
December  10 
December  2 
December  16 
December  7 
December  14 
December  18 
November  13 
December  13 
December  24 
December  16 
Jan.  5(1825) 
December  13 
December  24 
December  26 
December  23 
Jan.  11  (1830) 
December  23 
December  5 
December  21 
December  13 
December  15 
November  30 
December  7 
December  13 
November  25 
December  18 
December '  5 


a 


O 
b 


25fi 
266 

295 
80> 

•  •  •  • 

•  •  •  » 


310 


251 

•  •  •  * 

294 
271 
274 


285 

•  •  •  • 

•  ■  ■  • 

•  •  •  • 

■  •  •  ■ 

.264 
254 
233 
278 
284 
267 
808 
282 
801 
208 
819 
285 
283 
265 
271 
287' 
297 
250 
247 
260 
251 
272 
288 


YEARS. 


1841.... 
1842.... 

1843.... 
1844.... 
1845.... 
1''46.... 
1847.... 
1848.... 
1849.... 
1850.... 
1851.... 
ia52.... 
1858.... 
1864.... 
1855.... 
1856.... 
1857.... 
1858.... 
1859..., 
ISOU. . • , 

1861..., 

1862..., 

1868... 

1864... 

1865... 

1866... 

1887... 

1868... 

1869... 

1870... 

1871..., 

1872... 

1878... 

1874... 

1875... 

1876... 

1877... 

1878... 

1879... 

1880... 

1881 .. . 

1882... 

1883... 

1884... 

1685... 

1886... 

1887... 

1R88... 

1889... 

1890. . . 

1891... 

1892... 


River  open. 


Averages 


March  24 

February  4 

April  IS 

March  14 

February  24 

March  15 

April  6 

March  22 

March  19 

March  9 

February  26 

March  28 

March  21 

March  17 

March  20 

April  10 

February  27 

March  20 

March  IS 

March  6 

March  5 

April  4 

Ajpril  8 

March  11 

March  22 

March  20 

March  26 

March  24 

April  5 

March  31 

March  12 

April  7 

April  16 

March  19 

April  13 

April  1 

March  80 

March  14 

April  4 

March  5 

March  21 

March  8 

March  29 

March  26 

April  7 

March  80 

April  9 

April  5 

March  19 
Entire  winter 

March  22 

March  81 

March  20 


River  closed. 


December  19 
November  29 
December    9 
December  11 
December    4 
December  15 
December  24 
December  27 
December  25 
December  17 
December  13 
December  22 
December  91 
December    8 
December  20 
December  16 
December  27 
December  18 
December  10 
December  14 
December  28 
December  19 
December  11 
December  12 
December  16 
December  15 
December 
December 
December 
December  17 
November  29 
December    9 
November  22 
December  12 
November  29 
December    2 
December  81 
December  20 
December  20 
November  25 
Jan.    2(1882) 
December    4 
December  15 
December  19 
December  13 
December    8 
December  20 

Not  closed. . . 
December  8 
December    4 


December  16 


8 
5 
9 


270 
298 
240 
'^72 
283 
275 
262 
280 
281 
288 
291 
269 
«79 
266 
275 
250 
808 
273 
278 
283 
293 
269 
262 
276 
269 
270 
257 
256 
248 
261 
262 
246 
220 
268 
230 
245 
276 
281 
260 
265 
287 
278 
261 
269 
250 
248 
255 
.... 
286 
887 
277 


271 


NoTC— The  Report  of  the  New  York  Regents  (1850-1868)  gives  a  record  of  dates  of  dosing  of 
navigation  at  Hudson  city  during  64  years,  1817-70.  The  average  date  of  closing  computed 
from  the  series  is  December  18th. 
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TABLE  16. 

Date  of  freezing  over  of  Lake  Champlain  at  its  widest  part 
opposite  the  city  of  Burlington^  Vermont;  also,  date  of  opeH' 
i^g  of  the  lake,  with  duration  of  ice  ea<)h  year  from  1816  to 
1892.  . 

[From  memoranda  kept  by  John  Johnson,  Joseph  D.  Allen  and  Charles  E.  Allen  of  Burttng- 
ton.  Vt.    (Wldlh  of  lake  at  point  of  observation  Is  ten  miles.)] 


YEAR. 

Broad  lake 
closed. 

Broad  lake 
open. 

66 

YEAR. 

Broad  lake 
closed. 

Broad  lake 
•pen. 

Days  dura- 
tion of  Ice. 

1816 

February     9 

April 

6 

1865 

February 

4 

April 

20 

75 

1817 

January     29 

April 

16 

77 

1856.   ... 

January 

22 

April 

18 

87 

1818 

February     3 

April 

15 

7.J 

1857 

January 

15 

April 

9 

84 

1819 

March          4 

April 

17 

44 

1858 

February 

12 

April 

6 

5S 

1820....  [ 

February     8 
March          8 

March 

12 

88r 

1859 

1860 

January 
February 

11 
2 

April 
April 

2 
2 

81 
61 

1821 

January     15 

AprU 

21 

96 

1861 

January 

28 

April 

14 

81 

182S...... 

January     24 

March 

80 

65 

1862 

February 

5 

April 

23 

77 

1828 

February     7 

April 

5 

57 

1868 

February 

4 

April 

26 

81 

1824 

January     22 

February 

11 

20 

1864 

February 

17 

March 

18 

25 

1825 

February     9 

April 

1 

61 

1865 

January 

17 

April 

6 

78 

1826 

February     1 

March 

24 

51 

1866 

January 

80 

April 

11 

71 

1827 

January     21 

March 

81 

69 

1867 

January 

20 

April 

8 

78 

1828 

Not  cloned  • . . 

1868 

1869 

January 
January 

7 
19 

April 
April 

15 
20 

99 

1829 

January     80 

April 

'"4" 

64 

91 

1830 

January     15 

April 

12 

87 

1870 

February 

25 

April 

12 

46 

1881 

January     16 

April 

10 

84 

1871 

January 

24 

March 

12 

47 

1832 

February     6 

April 

17 

71 

1872 

January 

8 

April 

22 

105 

1888 

February     2 

April 

6 

68 

1878 

January 

29 

April 

25 

83 

1884 

April           14 

April 

21 

7 

1874 

February 

1 

March 

27 

M 

1835 

January     10 

April 

12 

92 

1875 

January 

16 

April 

80 

101 

18M 

January     27 

April 

21 

85 

1876 

KebrU4iy 

2 

April 

24 

82 

1837 

January     16 

April 

28 

108 

1877 

January 

15 

April 
March 

6 

80 

1838 

February     2 

April 

18 

70 

1878 

January 

29 

1 

80 

1839 

January     25 

April 

6 

71 

1879 

January 

29 

April 
March 

22 

82 

1840 

January     25 

February 

20 

26 

1880 

February 

2 

28 

84 

1841 

F«»bruary   18 

April 

26 

67 

1881 

January 

19 

March 

22 

98 

1842 

Not  closed  .  • . 

1882 

1888 

January 
January 

23 
26 

March 
April 

4 
28 

71 

1813 

February   26 

April 

28 

66 

86 

1844 

January     25 

April 

11 

77 

1884 

January 

8 

April 

19 

101 

1845 

February     8 

March 

26 

61 

1885 

January 

24 

April 

25 

91 

1846 

February  10 

March 

80 

48 

1886 

January 

24 

April 

15 

80 

1847 

February   15 

April 

24 

68 

1887 

January 

8 

April 

80 

111 

1848 

February   18 

March 

81 

47 

1888 

January 

22 

April 

24 

91 

1849 

February     7 

March 

80 

61 

1889 

February 

7 

April 

11 

64 

1850 

Not  closed  . . . 

1890...- 

February 

10 

Februaiy 

11 

1 

1851 

February     1 

March 

80 

47 

February 

21 

February 

28 

7 

1852 

January     18 

April 

21 

98 

1891...] 

January 

27 

January 

81 

4 

1858 

January     S8 

April 

10 

72 

February 

14 

February 

27 

18 

1854 

January     28 

AprU 

11 

78 

1892 

February 

14 

April 

8 

47 

...     _, 

Averages 

January 

80 

April 

7 

66.8 
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TABLE  17. 
Time  of  arri/val  of  jvrat  loot  at  Plattsburgh^  1843  to  1891. 

[Record  of  the  "  Plattsburgh  Republican,"  furnished  by  C.  F.  Bixby,  Editor  and  Proprietor.] 


TEAR. 

Arrival. 

TEAR. 

AnrlTal. 

YKAR. 

Arrival. 

TEAR. 

Arrival. 

1848 

XCMM*  •    «  •  •  • 

1845 

1846 

1847 

1848 

1849 

1860 

1861 

1858 

1858 

1854 

April       27 
April       19 
April        1 
April        7 
May         1 
Apnl       11 
April        8 
March    25 
April        3 
April       24 
April       12 
April       19 
April       28 

ia'S6 

1867 

1868 

1869 

1860 

1861 

1862 

1868 

1864 

1865 

1866 

1867 

1868 

April    22 
April    10 
April      7 
March  81 
April      1 
April     15 
April    80 
April     27 
April     18 
April      6 
April     12 
April     17 
April     17 

1869 

Ib70 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

April     26 
April     19 
March  17 
April  ^24 
April     18 
April      6 
J&j        1 
'April     25 
April    18 
April      1 
April    28 
April      1 
April    21 

1882 

1888 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

Average . 

i^pril        6 
i^pril      24 
April      28 
April      35 
April       19 
April      80 
April       25 
April       18 
April       12 
April        9 

1855 

April      15 

TABLE  18. 

Record  of  sleighing  acrose  Lake  Champlain  on  the  ice^  between 
Plattsburgh  and  Burlington^  from  1868  to  1883,  inckisive. 

[From  the  ''Plattsburgh  Republican.*'] 


YEAR. 


1868 

1809 

1870 

1871 

1872 

1872-1878. 

1874 

1875 


First  trip. 


January  9 

January  23 

February  10 

January  23 

January  9 

December  80 

February  4 

January  6 


Last  trip. 


March 

March 

March 

March 

March 

April 

March 

April 


17 

27 

30 

8 

9 

5 

14 

1 


YEAR. 


1876., 

1877. 

1878. 

1879. 

1F80. 

lasi. 

1882. 
18::8. 


First  trip. 


February  4 

January  2 

February  9 

January  27 

February  17 

January  17 

February  1 

January  23 


Last  trip. 


April 

8 

March 

26 

March 

0 

April 

7 

Februtry 

26 

February 

19 

March 

2 

April 

10 

Average |  January      28  |  March 


19 


TABLE  18a. 

The  following  table  of  water  levels  of  Lake  Chain  plain  is  fur- 
nished by  Mr.  Bixby  from  the  records  of  the  Platt8i)urgh  Kepub- 
lican. 


YEAR. 

Highest 
rise. 

Lowest 
fall. 

YEAR. 

Highest 
rise. 

Lowest 
fall. 

1874 

Ft.       In. 

7  8 

8  6 

6  7 
8            10 
8             6 

7  0 

Ft.       In. 
12       10 

12  8 

13  3 
18         2Vi 
12         4 
18         4 

1880 

Ft.       In. 
9          6 

8  9 

9  5 
7         11 
7           8 
7           0 

7         10^ 

Ft.        In. 

13           8W 
18           a^ 

1875 

1881 

188,2 

1876 

13           2\Z 

1877 

18^3 

18           3^ 

1878 

1884 

13           2V§ 

1879 

1885 , 

1886 

11          11 

I 

12          U^ 

Average  for  twelVe  years 


18 


0.5  I  13 
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TABLE  19, 

Dates  of  opening  navigation  in  the  St.  Lawrence  rivers  at  Ogdeng- 
bvrghf  from  1882  to  1892,  and  dates  of  dosing  namgation  from 
1832  to  1870.  Records  from  1832  to  1870  from  JVew  York 
Regents*  Reports.  Remaining  records  from  ths  Collector  of 
Customs^  Ogdensiv/rg. 


TEARS. 


1882. 

188a. 

1884. 

18S5. 

1686. 

le.'J?. 

1688. 

1889. 

1840. 

1841. 

1842. 

1848. 

1844. 

1845. 

1846. 

1847. 

1848. 

1849 

1850. 

1861. 

1853. 

1858. 

1854. 

1855. 

1856. 

1857. 

1858. 

1859. 

1860. 

1861. 

1862. 


Nayis^tlon 
opens. 


April  12 

April  2 

April  4 

April  20 

April  20 

April  12 

April  11 

April  1 

April  16 
March  24 

May  8 
April 
April 
April 

April  20 

April  4 

April  14 
March  80 

April  5 

April  6 

April  4 

April  18 

April  21 

April  29 

April  25 

April  8 

April  12 

April  9 

April  12 

April  11 


NaTigatlon 
closes. 


December  20 
December  21 
December  17 
November  28 
December  7 
December  20 
December  7 
December  26 
December  9 
December  8 
December  1 
December  20 
December  16 
December  15 
December  25 
December  8 
December  26 
December  21 
December  12 
December  16 
December  25 
December  21 
December  18 
December  17 
December  22 
December  29 
December  7 
December  17 
December  18 
December  9 
December  18 


YEARS. 


1868 

1864 

1866 

1866 

1887 

1866 

1869 

1870 

1871 

1872 

1878 

1874 

1875 

1878 

1877 

1878 

1879 

1880 

1881 

1882 

1888 

1884 

1885 

1888 

1887 

1888 

1889 

1890 

1891 

1892 

Ayerage 


Navigation 

opens. 

April 

14 

April 

18 

April 

8 

April 

11 

April 

17 

April 

1 

AprU 

14 

April     11 
Mitrcfa  21 

April 

17 

April 

15 

March  81  | 

April 

27 

April 

14 

April 

10 

March  21  I 

April 

w 

April      1 
March  26 

March  28 

April 

18 

April 

7 

April 

28 

April 

10 

April 

15 

April 

11 

April 

1 

April 

1 

April 

4 

April 

8 

April 

10 

Navigation 
closes. 


December  11 

December  16 

December  16 

December  17 

December  10 

December  19 

December  28 

December  20 


December    16 
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TABLE  20. 

Dates  of  openmg  namgaUon  on  Lake  Erie^  at  Buffalo^  from  1807 
to  1890,  amd  dates  of  closing  navigation  from  1871  to  1890. 
Records  from  1807  to  1871,  from  New  York  Regents^  Reports. 
Remaining  records  from  reports  to  the  Chief  Signal  Officer. 


• 

Narigation 

ar. 

Navigation 

u 
t 

Navigation 

Navigation 

Navigation 

0* 

opaned. 

S 

opened. 

'  opened. 

opened. 

closed. 

1807... 

June      1 

1828.. 

April      1 

1849.. 

March  86 

1871.. 

April      1 

December     27 

1806... 

1829.. 

May       8 

I860.. 

March  85 

1872.. 

May       6 

December     18 

1809... 

May      26 

1880.. 

April  .  11 
May       8 

1851.. 

April 

2 

1878.. 

April    29 

November     28 

1810. . . 

April    80 

1881.. 

1858.. 

April 

20 

1874.. 

April    18 
May      12 

I>ecember      6 

1811 . . . 

June      4 

1882.. 

April    28 

1858.. 

April 

14 

1876.. 

December     11 

1812... 

1638.. 

April    84 

1864.. 

April 

29 

1876.. 

May      10 

December     17 

1818. . . 

1884.. 

April      6 
May       8 

1855.. 

April 
May 

21 

1877.. 

April    20 
March  16 

December     18 

1814.  . 

April    19 

1886.. 

1856.. 

2 

1878.. 

December      7 

1815... 

1886.. 

April    27 

1867.. 

AprU 

27 

1879.. 

AprU    24 

December     14 

1816... 

May      16 

1887.. 

May       5 

1868.. 

April 

16 

1880.. 

March  19 

December       S 

1817... 

April     29 

1888.. 

March  81 

1859.. 

April 

7 

1881.. 

May       1 

December     30 

1818... 

April    21 
May       6 

1889.. 

April    11 

I860.. 

April 

17 

1882.. 

March  26 

>  December       1 

1819. . . 

1840.. 

April    24 

1861.. 

April 

IS 

1888.. 

April    26 

December       7 

1890... 

May       1 

1841.. 

April    14 

1868.. 

April 

15 

Io(}4.  • 

AprU    22 
May        2 

December       6 

1881... 

May      IS 

1842.. 

March    7 

1863.. 

April 

8 

1885.. 

November       9 

3822... 

April    15 

1848.. 

May       6 

1864.. 

April 

IS 

1886.. 

April    16 

December       7 

1828... 

May       8 

1844.. 

March    8 

1866.. 

April 

26 

1887.. 

AprU    17 

December     14 

1824... 

April    88 
March  18 

ljB45.. 

April      8 

1866.. 

April 

28 

188  J.. 

April    28 

December       6 

1885... 

1846.. 

April      4 

1867.. 

April 

21 

1889. . 

April     18 
March  81 

December     14 

18S6... 

May      88 

April    81 

1847.. 
1848.. 

April    88 
April      9 

1868.. 
1869.. 

April 
May 

19 
2 

1890.. 

1827... 

1870.. 

April 

16 

Av'ge 

April      7 

December      9 
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TABLE  21. 

Dates  of  opening  of  navigaUon  on  Lake  Onkxrio  at  Oswego^  from 
1885  to  1892,  and  dates  of  closing  navigation  from  1871  to  1892* 
Records  from  1835  to  1871,  from  New  York  Regents^  Report. 
Remaining  records  from  the  collector  of  custom^^  Oswego. 


TEARS. 


1886. 
1886. 
1887. 
1888. 
1880. 
1840. 
1841. 
1848. 
1843. 
1844. 
1645. 
1846. 
1847. 

1848. 

1840. 
1850. 
1861. 
1862. 

1868. 
1854. 

1855. 

1&'>6. 
1857. 
1858. 
1869. 
1860. 
1861. 
1862. 


Navigation 
opens. 


\ 


April 

April 

April 

April 

April 

April 

April 

March 

April 

March 

March 

March 

March 

Jar  nary 

April 

March 

March 

March 

April 

March  * 

January 

January 

February 

January 

February 

Ap-il 

April 

April 

April 

March 

April 

April 


NaTlgation 
opeus. 


April 

April 

April 

March 

April 

April 

April 

April 

March 

April 

April 

March 

April 

April 

April 

March 

April 

March 

April 

March 

April 

April 

May 

April 

April 

April 

April 

March 

April 

April 

March 


2 
5 
1 

17 
6 
1 

10 
6 

SO 

13 
7 

31 

13 
6 

14 

11 
0 

10 
2 

28 
6 
6 
8 
1 
9 

14 
4 

25 
4 
5 

28 


NaTfgation 
closes. 


December  19 

December  18 

December  19 

December  6 

December  4 

December  9 

December  88 

Dfc**mber  86 

December  10 

December  16 
Januarj',  *81  84 

December  5 

November  80 

December  11 

December  18 

December  15 

December  7 

December  6 

December  11 

TVeember  18 
Januarv,  '91 17 

Dec»-mber  88 

December  81 

December  16 
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TABLE  22. 

Daie»  of  ike  opening  and  dosmffof  Erie  Canal.  Records  to  1871 
(Stained  from  the  New  York  Regente^  Reports.  Later  records 
fv/mished  by  State  Engineer. 


TEARS. 


1834 
1825 
1820 
1827 
1828 
1820 
181M 
1831 
1832 
1838 
1834 
1885 
1886 
18S7 
1838 
1889 
1840 
1841 
1842 
1843 
18M 
1845 
1846 
1847 
1848 
1849 
1830 
1851 
1852 
1853 
1854 
1855 
1866 
1857 
1858 
1869 


Canal 
opened. 


April  80 

April  12 

April  20 

April  22 
March  27 

May  2 

April  20 

April  16 

April  26 

April  19 

April  17 

April  15 

April  26 

April  20 

April  12 

April  20 

April  20 

April  24 

April  20 

May  1 

April  18 

April  16 

April  16 

May  1 

May  1 

May  1 

April  22 

April  16 

April  20 

April  20 

May  1 

May  1 

May  6 

May  6 

April  28 

April  15 


«rf 

5^1 

Canal 
closed. 

*5 

©► 

^s 

December    4 

219 

December    6 

288 

December  18 

248 

December  18 

241 

December  20 

269 

December  17 

280 

December  17 

242 

December    1 

280 

December  21 

241 

December  12 

288 

December  12 

240 

November  80 

280 

November  26 

216 

December    9 

284 

November  26 

228 

December  16 

241 

December    3 

228 

November  80 

221 

November  28 

222 

November  80 

214 

November  26 

222 

November  29 

228 

November  26 

224 

November  80 

214 

December    9 

228 

December    5 

219 

December  11 

284 

December    6 

286 

December  16 

289 

December  20 

245 

December    8 

217 

December  10 

224 

December    4 

214 

December  15 

228 

December    8 

225 

December  12 

242 

TEARS. 


1860 

1861 

1862 

1863 

1864 

1666 

1866 

1867. 

1868 

1869 

1870 

1871 

1872 

1878 

1874 

1876 

1876 

1877 

1878.  •,•••■• 

1879 

1880 

1881 

1882 

1888 

1884 

1885 

1886 

1887. 

1888 

1889 

1890. 

1891 

1892 

Average 


Canal 
opened. 


April  25 

May  1 

May  1 

May  1 

April  80 

May  1 


May 
May 
May 
May 
May 


May 

May 
May 
May 
May 
May 


May 

May 
May 
May 
May 
May 


1 
6 

4 

6 

10 


April     24 


18 

15 

5 

18 

4 
8 


April  15 

May  8 

April  16 

May  12 

April  11 
May 


4 

6 
11 

1 

7 
10 

1 


April  28 

May  5 

May  1 

April  27 


Canal 
closed. 


December  12 
December  10 
December  10 
December  9 
December  8 
December  12 
December  12 
December  20 
December  7 
December  10 
December  10 
December  1 
December  1 
December  5 
December  6 
November  80* 
December  1 
December  7 
December  7 
December  6 
November  21* 
December  8 
December  7 
December  1 
December  1 
December  1 
December  1 
December  1 
December  8 
November  80 
November  80 
December    6 


December    6 


O  cj 


224 
224 


226 
229 
217 
218 
214 
220 


206 
216 
197 
211 
214 
287 
212 
620 
211 
241 
208 
209 
206 
214 
206 
207 
214 
216 
215 


294 


•  By  Ice. 
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TABLE  23. 

D(de  of  disappearcmce  of  ice  from   Otsego  laJce^  furnxBhed  by 

Mr.  O.  Pomeroy  Keese. 


YEAR. 

Date. 

YEAR. 

Date. 

YEAR. 

Date. 

YtCAR. 

Date. 

1841 

1842 

1848 

1844 

1846 

1846 

1847 

1848 

1849 

1860 

1861 

1862 

1868 

1864 

April     26 
March  80 
April     26 
April     18 
April       1 
April      7 
April     25 
April     10 
April      7 
April     24 
March  80 
April    26 
April      0 
April     20 

1855 

1856 

1857 

1858 

1850 

1860 

1861 

1882 

1863 

1864 

1866 

1866 

1867 

1668 

April     24 
April     26 
April      6 
April       6 
March  80 
April      7 
April     14 
April     22 
April     28 
April     21 
April      5 
April     14 
April     15 
April     16 

1869 

1870* 

1871t 

1872 

1878 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

April     21 
April     16 

April  "27 
May        4 
May        6 
May       7 
April     26 
April     27 
April      1 
April     80 
April      7 
April    26 

1882 

1888 

1884 

1886 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

Average. 

April      6 
April     86 
April     22 
April     26 
April      )4 
April     28 
AprU     SO 
April     11 
April      » 
April     15 
April      fr 

April     17 

Cazenovia  lake, — Average  date  of  opening^  April  12th,  and  of 
closing,  December  12th.  Prom  a  record  of  thirty-six  years,  1835 
to  1870,  published  in  reports  of  New  York  Begenits.  Earliest 
date  of  opening,  March  20, 1859;  laitest  date,  April  26, 1843, 1847, 
1856.  Earlieet  date  of  closing,  November  30,  183i8,  and  (partly) 
November  26,  1869.    Latest  date  of  closing,  December  27,  1848. 

Canandaigua  lake. — ^Average  date  of  opening,  March  31st,  and 
of  cloeing,  February  18th.  Prom  a  record  of  sixteen  years,  1856- 
1871,  in  reports  of  New  York  Regents.  In  1857, 1859, 1862, 1867, 
the  laJse  did  not  freeze  over. 

The  following  general  statements  are  given  in  cases  where  no 
statistical  tables  could  <be  obtained: 


Cayuga  Lakb. 

Ice  forms  over  the  shallows  at  the  head  and  foot  of  the  lake, 
oloeing  navigation,  on  an  average,  early  in  December  and  breaks 
up  at  the  close  of  March  or  early  in  April.  The  lake  is  said,  on 
good  authority,  to  have  frozen  solidly  over  its  entire  length 
twice  in  the  past  twenty-five  years.  The  greatest  depth  of  the 
lake  is,  from  the  Cornell  University  surveys,  435  feet,  opposite 
Sheldrake. 


^  Cloaed  Jannarj  8, 1870. 


t  Closed  December  21, 1871. 
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Seneca  Lake. 

The  pamphlet  of  Dr.  W.  D.  Wilson,  previously  quoted,  states 
that  "  Seneca  lake  never  freezes  over  f<ar  from  the  shore."  loe 
usually  fonnis,  however,  to  some  extent  in  the  shallow  section 
near  the  foot  of  the  laie.  Mr.  W.  B.  Dunning,  of  the  Seneca 
Lake  Navigation  Compaaiy,  informs  the  writer  that  the  com- 
pany's steamers  run  throughout  the  year.  The  surveys  made  by 
the  college  of  civil  engineering,  Cornell  University,  give  the 
greatest  depth  of  Seneca  lake  as  618  feet,  orpiK)site  North  Hector. 

Keuka  Lake. 

Mr.  W.  W.  Eastman,  superintendent  of  tlie  Keuka  Lake  Navi- 
gation Company,  furnishes  the  following  statement:  "Our  lake 
usually  freezes  at  this  end  (near  Peain  Y-an)  about  the  24th  or 
25th  of  December,  but  only  from  5  to  10  miles  up.  The  west 
branch,  at  the  Branohport  end,  freezes  about  the  same  time,  but 
seldom  further  than  Pultney,  about  5  miles.  The  upper  end, 
from  Hommondsport  to  Gibsons  and  Keuka,  and  usually  down  as 
far  OS  Ogoyago,  as  a  rule,  is  open;  but  I  have  known  it  to  be 
closed  the  entire  length.  We  have  run  a  boat  from  Penn  Yan 
to  Hammondsport  as  lojte  as  the  11th  of  February  and  have  run 
in  January  quite  often.  We  usually  run  a  boat  on  the  upper  end 
all  winter."  The  greatest  depth  of  Keuka  lake  is  186  feet,  about 
midway  up  the  west  branch,  according  to  University  surveys. 

Chautauqua  Lakb. 

Mr.  0.  E.  Gromdin,  superintendjent  of  the  Chautauqua  Steam- 
boat Company,  states  that  "  the  ice  came  last  yfear  (1891)  about 
December  20th  and  went  out  Mordh  24th.  This  would  be  a  fair 
average  for  this  lake.  However,  during  January,  1876,  steamers 
mode  regulojr  trips  for  four  days,  beginning  with  the  1st,  an  un- 
usual occurrence." 

Lakb  Pleasant 

and  others  of  the  same  chain,  in  the  southeitu  Adirondacks, 
usually  become  frozen  'between  November  15th  and  December 
10th,  OS  observed  by  Mr.  G.  A.  McCoy,  of  Sageville. 
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TABLE 
Prcdpi 

AvKRAGB  Monthly, 

STATIONS. 

County. 

%4 

^  4i 

Feet. 

1,807 
1,950 
1,190 
1,500 
1,600 
1,494 
525 
863 

1,056 

425 

880 

470 

1,600 

1,800 

1,8;40 

l.lOO 

960 

825 

1,100 

1,900 

1,127 

1,800 

1,260 

978 

1.946 

847 

1,186 

660 

875 

600 

1,015 

1,856 

182 

27 

16 

40 

25 

164 

125 

162 

278 

186 

861 

880 

157 

167 

66 

"'485 

'"188 

150 

125 

85 

'"too 

808 
125 
400 

414 
400 
7840 
894 
888 
708 

5« 

From-To. 

9 

e 

IB 

• 

1 

Wegtern  Plateau 

Humphreyt 

Cattaraugus 

Wyoming 

AllAffanv  ......... 

Yrs. 
...... 

17 
7 
7 
9 
8 

10 

"lO* 
11 
9 

18 
89 
18 
10 
80 
10 
14 
27 
18 
16 
11 

••••4 

88 

17 

18 

4 

4 
5 
6 

"ii' 

16 
7 
49 
88 
13 
12 
80 
12 
20 

"22' 
47 
86 
15 
9 
11 
19 
15 
17 
19 
65 
18 

'"w 

15 

"'97' 
15 
80 
6 

11 

'1884^91 
1826-48 
1866-78 
1876-89 
1829-45 
1885-92 
1860-68 

'i884!49 
1830-48 
1880-98 
1860  68 
1854-92 
1880-61 
1880-49 
1880-52 
1883-98 
1850-68 
1830-74 
1827-49 
1880-68 
1882-48 

1827-78 
182&-78 
1830-45 
1879-88 

"1879184 
1880-91 

i880l92 
1828-52 
1886-92 
1886-90 
1870-92 
1880-44 
1860-78 
1862-91 
1860-72 
1680-56 

'isoilgo 

1840-99 
1880-71 
1880-70 
1864-92 
1880-42 
1830-49 
1880-70 
1830-46 
1874-82 
1826-90 
1827-39 

'1840^92 

1877-91 

'1887-74 
1806-92 
1828-48 
1850-00 
1880-77 

2.52 
8.07 
1.46 
3.28 
8.16 
1.90 

2.28 

8.60 
1.77 

8.61 
8.70 

Middteburv  (or  dale) 

8.86 

Liltcle  Qenesee  1 

8.58       8.84 

Vllet 

Steuben 

8.66 
1.94 

8.50 

Prattsbureh  t 

8.00 

Mc  Morri>  t 

Livingston 

ChemunfiT 

£lmira ......... 

2.84 

8.52 

2.60 

4.05 
2.69 
2.61 
2.66 
2.35 
2.47 
2.20 
2.81 
2.86 
2.25 
1.69 
2.01 

8.11 
6.16 
2.88 
2.62 
8.14 
1.80 

'2!i6' 
8.50 

8.47 
4.42 
2.93 
4.40 
2.80 
8.96 
2.16 
8.07 
4.58 
2.90 
2.98 

8.89 
2.68 
8.57 
9.78 
8.84 
8.95 
8.86 
2.92 
2.87 
2.21 
8.07 
8.55 
8.56 

1.78 

1.77 
1.69 

8.19 
8.80 
8.98 
1.40 
2.10 
9.84 

i.a2 

2.84 
2.42 
8.28 
8.20 
3.14 
8.29 
2.67 
1.74 
8.21 
1.91 
2.79 
2.62 

S.SB 

Eastern  Plateau 

8.46 

Ooshcn 

Oranze 

8.62 

Monteonwry. 

It 

8.94 

PortJerviat 

8.16 

Liberty 

,Qi]11|vAn 

8.78 

Coopertttown 

Otsearo 

8.89 

Cherry  Valley « 

4» 

8.80 

Hartwick 

"      !!*.!".!!!! 

Chenango 

Tioga 

nrirMnnd 

8.85 

Oxford 

8.87 

Waverly 

8.60 

Homer , , . 

8.89 

Cazenovia 

Madison 

8.15 

H&tniltOQ... 

t» 

2.65       8.87 

PoinD*»y 

Onondaga 

Lewis 

1.60 
1.49 

2.78 
5.64 
8.64 
1.79 
8.72 
1.80 

'8!i6* 
8.90 

8.22 
4.68 
2.80 
8.90 
8.88 
8.65 
1.50 
8.20 
4.41 
2.99 
8.40 

8.86 
8.65 
8.82 
8.46 
8.06 
8.60 
1.64 
1.98 
1.97 
1.68 
8.60 
8.19 
8.10 

1.85 
1.48 
1.27 

2.15 
1.98 
8.64 
1.06 
8.60 
8.46 

1.86 

*V»M1^.  J 

Onondaga  

1.88 

Northern  Plateau 

Constablevllle  ± 

8.06 
8.90 

Lowtille 

i( 

8.18 

Fairfield 

Herkimer 

Fulton 

8.88 

Johnstown 

8.78 

PottersvlUet 

Warren 

8.50 

Elizabethtown  t 

ICfinpX 

Keene  Valleyt 

ti 

8.00 

Dainemorat. • 

Clinton 

8.80 

Coast  Reflrlon 

8.74 

Block  Island,  R.  I 

Kast  HamDton 

Suffolk .!!!.!.'!!!! 

4.07 
8.54 

Setauketi 

it 

5.10 

F"rt  Ooluxnbus..  ................ 

New  York 

tt 

Westchester 

.t 

ti 

tt 
tt 

8.09 

New  York  cli v 

4.18 

Mt  Pleasant 

8.56 

Th  rrytown • 

8.84 

White  Plains 

4.84 

<  Y^ton  Dam  t  .*..........,.,... . 

4.20 

North  Salem 

8.04 

Hudson  Tallev 

8.86 

Ardenia 

Putnam .......... 

8.70 

"West  Point 

Oranire 

8.60 

Newburgh 

Tr* 

8.51 

PouirhkeepBie 

Dutchess 

t. 

8.88 

H  meymead  Brook  t 

8.81 

R'hI  Hook 

tt 
Ulster..'.!*.!!'.!'.!! 

8.89 

Kinsston..**.. •..*.. 

8.74 

Htiuson... «.... 

Columbia 

.8.88 

Kinderhook. 

t. 
Albany ...!!!!!!!! 

8.48 

A  Ibany 

8.67 

Tr-  »y  water-works* 

Rensselaer 

Washington 

Clinton 

8.48 

C^ambridflTS  * ^ .......... . 

8.48 

C  h  amplaln  Valley 

Plactsburarh 

1.94 
8.06 

Burlington.  Vt 

1.88 

fit,  Lawrence  Valley 

Gouvemeur 

St!  Lawrence..!!! 
•t 

•t 

t« 

Franklin 

8.49 
8.16 

North  Hammond 

Potfklam 

8.61 
1.46 

OsdensbursT  t 

8.70 

Malone 

8.54 
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r 

a 
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E 
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< 
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4 

3 

5 

£ 

s 

o 

5 

5 

& 

9 

a 

S 

«.68 

,  3.86 

4.28 

8.25 

8.18 

8.90 

8.88 

2.76 

2.73 

85.68 

8.55 

10.61 

8.94 

7.48 

S.81      4.90 

5.16 

8.60 

4.60 

4.60 

8.83 

8.60 

8.28 

45.14 

10.91 

13.85 

11.98 

8.95 

8.46     2.9a 

8.40 

8.80 

2.81 

2.88 

2.88 

2.56 

1.79 

80.44 

7.64 

9.51 

8.87 

5.08 

S.34 

2.26 

8.53 

4.81 

8.81 

2.89 

8.22 

2.96 

8.11 

86.46 

7.84 

10.65 

9.06 

8.91 

i.go 

3.02 

5.14 

8.10 

2.15 

2.24 

8.14 

2.99 

2.72 

84.72 

7.42 

10.89 

8.87 

8.54 

S.aS 

3.00 

4.20 

3.00 

8.00 

2.56 

8.88 

8.86 

2.82 

88.41 

7.86 

10.80 

8.80 

6.66 

3.52 
4.67 

2.87 
8.06 

3.45 
8.08 

•  •  «  • 

8.88 

'ioiis 

9M 
10.80 

"7!69 

i'.m 

iios' 

i'.ib' 

'2!ii' 

i'.ii' 

ii'.ik 

"i'.A 

2.80 

3.54 

4.16 

4.04 

8.50 

8.18 

3.81 

8.81 

2.82 

87.48 

8.81 

11.60 

9.26 

7.66 

S.14 

8.30 

8.58 

2.98 

2.56 

2.74 

2.95 

2.27 

8.40 

88.80 

7.96 

9.06 

7.96 

8.82 

2.88 

8.05 

4.06 

8.86 

2.68 

2.58 

8.28 

2.74 

8.12 

84.18 

7.61 

10.04 

8.55 

7.96 

2.60 

4.17 

8.79 

5.58 

4  83 

8.20 

2.86 

8.80 

8.10 

48.78 

9.98 

14.14 

8.86 

10.86 

4.62  '  4.28 

•5.18 

4.82 

4.00 

8.08 

8.11 

8.77 

4.84 

45.81 

11.68 

14.00 

9.96 

10.17 

2.68     8.55 

4.28 

4.29 

4.02 

8.88 

8.31 

8.07 

2.67 

88.58 

8.77 

12.54 

9.70 

7.57 

4.08     4.04 

4.85 

4.24 

8.45 

8.55 

8.90 

8.18 

8.07 

40.84 

9.87 

18.04 

10.68 

8.80 

4.45     3.62 

8.65 

8.80 

2.87 

8.18 

8.72 

8.17 

2.68 

86.82 

10.88 

10.82 

9.07 

6.71 

2.52     3.60 

4.27 

3. 77 

8.84 

8.85 

8.86 

2.78 

2.47 

86.86 

8.89 

11.88 

9.44 

7.16 

1.94 

8.20 

8.75 

3.57 

4.85 

8.94 

2.74 

2.31 

8.00 

88.81 

7.64 

11.57 

7.99 

6.11 

4.12 

4.15 

5.56 

4.98 

8.78 

4.00 

4.06 

8.66 

8.28 

45.96 

11.16 

14.25 

11.78 

8.68 

«.05 

S.50 

4.41 

4.19 

8.6S 

8.49 

8.65 

2.90 

8.08 

40.48 

9.70 

12.3« 

10.04 

8.46 

1.93 

2.08 

8.48 

8.79 

2.70 

8.08 

3.12 

9.54 

2.78 

84.18 

7.18 

9.97 

9.84 

7.68 

1  78 

8.06 

4.21 

4.18 

8.19 

2.98 

8.28 

2.10 

1.67 

80.76 

6.12 

11.52 

8.26 

4.86 

2.12 

3.20 

8.74 

8.18 

8.62 

8.76 

8.10 

8.66 

1.99 

81.68 

7.14 

10.48 

8.62 

5.49 

2.66 

3.45 

8.28 

4.09 

8.50 

8.19 

8.47 

3.48 

8.90 

88.97 

9.17 

10.87 

10.14 

8.79 

8.20 

4.80 

8.50 

5.60 

4.50 

4.00 

4.00 

5.90 

5.80 

56.60 

11.90 

18.60 

13.90 

17.10 

8.11 

2.78 

8.48 

8.52 

8.04 

8.88 

8.24 

8.08 

8.54 

88.56 

6.96 

10.04 

9.09 

7.46 

2.49 

8.18 

4.29 

4.21 

8.65 

8.06 

8.56 

2.46 

2.71 

86.81 

7.94 

12.16 

9.10 

7.18 

S.63{ 

8.84 

4.85 

4.18 

8.85 

2.78 

8.86 

8.67 

8.29 

40.87 

9.75 

11.88 

9.65 

9.15 

2.40 

2.80 

1.90 

8.00 

2.70 

8.00 

2.70 

2.50 

1.90 

29.00 

7.70 

7.60 

8.20 

5.50 

•  •  «  ■  • 

1.90 

8.00 

2.70 

8.00 

2.70 

8.50 

1.90 

89.00 

7.60 

8.20 

2.90 

z.ib' 

2.50 

8.60 

8.20 

8.40 

8.10 

8.00 

8.20 

84.80 

"i'.ib 

9.20 

9.50 

"i'.ib 

2.90 

4.00 

4.80 

5.80 

4.90 

8.50 

5.00 

4.90 

8.40 

48.90 

10.70 

15.00 

18.44 

9.80 

8.50 

8.90 

8.63 

4.20 

4.54 

8.59 

8.98 

8.87 

8.44 

44.93 

11.16 

18.87 

11.87 

10.18 

8.03     8.81 

2.96 

8.12 

8.41 

8.24 

4.16 

4.28 

8.82 

44.79 

10.91 

9.49 

11.68 

18.67 

8.82     8.66 

2.98 

8.60 

8.28 

8.87 

8.65 

8.16 

8.17 

87.80 

10.02 

8.80 

10.08 

8.40 

4.20     8.20 

8.40 

4.00 

5.10 

4.00 

5.10 

4.70 

8.70 

50.80 

19.50 

18.50 

18.80 

12.00 

8.05  '  8.98 

8.67 

4.07 

4.72 

8.50 

8.82 

8.45 

8.65 

43.74 

10.67 

12.46 

10.30 

10.81 

8.85     8.10 

8.89 

4.56 

4.81 

8.88 

8.87 

8.86 

8.14 

45.14 

10.57 

18.76 

11.06 

10-76 

8.57     8.68 

8.38 

4.81 

8.88 

8.08 

8.27 

8.44 

2.67 

86.29 

9.75 

11.47 

8.74 

6.88 

8.26     4.66 

8.80 

5.08 

5.41 

8.69 

4.22 

4.28 

8.27 

47.58 

11.66 

14.84 

19.14 

9.54 

8.76     8.82 

8.70 

5.10 

4.56 

8.41 

8.18 

4.25 

4.86 

49.37 

11.82 

18.86 

10.84 

13.85 

8.78  *  5.68 

4.66 

6.88 

6.16 

4.78 

4.79 

5.26 

2.88 

58.84 

18.66 

16.04 

14.83 

8.81 

8.14  1  4.06 

1 

8.87 

4.08 

4.15 

8.14 

4.21 

8.16 

8.33 

40.96 

10.51 

11.56 

10.24 

8.66 

2.82     8.68 

8.68 

4.24 

8.69 

8.90 

8.52 

3.15 

2.89 

88.46 

9.28 

11.68 

9.57 

6.04 

8.72  ,  8.78 

8.29 

4.41 

8.98 

8.09 

8.84 

8.98 

8.08 

42.04 

11.80 

11.68 

10.86 

8.86 

4.5i)  '  4.96 

8.60 

4.58 

4.84 

8.18 

8.81 

8.95 

8.62 

47.47 

18.06 

18.08 

10.88 

10.51 

2.09 

4.61 

8.66 

8.60 

8.58 

8.74 

8.51 

8.09 

8.48 

86.86 

9.18 

10.78 

9.87 

7.68 

2.67 

8.60 

8.66 

4.09 

4.41 

8.64 

8.94 

8.85 

8.23 

40.88 

9.69 

12.16 

9.83 

8.65 

2.14 

8.19 

289 

5.90 

4.88 

8.50 

8.89 

8.28 

2.95 

41.44 

8.14 

18.67 

10.07 

9.56 

8.18 

8.03 

8.99 

4.81 

8.88 

8.45 

2.75 

2.46 

8.86 

84.15 

8.60 

11.18 

7.66 

6.76 

2.15 

8.48 

8.49 

8.78 

8.81 

8.86 

8.11 

8.87 

8.17 

85.10 

8.88 

10.08 

8.74 

8.02 

2.28 

8.09 

8.60 

8.66 

8.60     8.88  1 

4.51 

2.67 

8.09 

85.29 

8.59 

9.86 

9.41 

7.48 

2.97 

8.41 

4.55 

4.86 

8.85 

8.94 

8.25 

2.69 

2.75 

86.48 

8.86 

18.85 

8.88 

6.49 

2.49 

S.OR 

8.81 

4.88 

4.06 

8.68 

8.28 

8.02 

9.78 

88.79 

8.44 

12.12 

9.83 

8.40 

2.70 

8.16 

8.85 

4.06 

8.52 

8.17 

8.49 

2.99 

2.68 

86.78 

8.84 

11.48 

9.65 

7.86 

2.70 

8.16 

8.86 

4.06 

8.68 

8.17 

8.49 

2.99 

8.62 

86.78 

8.84 

11.48 

9.65 

7.86 

1.88 

2.68 

8.16 

8.84 

8.89 

8.09 

8.19 

8.61 

1.92 

80.06 

6.44 

9.79 

8.88 

6.00 

1.86 

2.51 

2.90 

8.88 

8.11 

8.66 

8.98 

8.85 

1.88 

89.01 

6.48 

9.88 

8.18 

6.06 

1.89 

1 

2.75 

8.41 

8.15 

8.66 

8.88 

8.27 

8.87 

1.97 

81.10 

6.46 

10.84 

9.47 

4.98 

2.21  ,  2.82 

8.54 

8.89 

8.75 

8.26 

8.44 

8.71 

2.67 

88.58 

7.68 

9.68 

9.41 

6.91 

1.71  '  2.87 

8.60 

8.56 

1.99 

8.18 

8.84 

8.70 

2.28 

89.06 

6.84 

7.15 

9.17 

6.60 

2.06     8.27 

8.12 

8.68 

8.58 

8.78 

4.95 

8.88 

2.74 

88.57 

7.94 

10.88 

18.00 

8.81 

1.70     8.02 

8.81 

4.06 

8.81 

8.11 

8.84 

1.98 

1.44 

88.68 

6.20 

10.15 

8.88 

8.90 

8.00     2.40 

6.00 

8.40 

8.40 

8.60 

8.80 

8.80 

8.70 

87.60 

9.10 

11.80 

8.80 

8.40 

2.59 

8.00  > 

8.61 

8.85 

1.96 

8.71 

8.28 

2.87 

2.71 

88.70 

8.18 

8.95 

9.81 

7.41 

31 
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TABLE  24  —  Aybsaob  Monthly 


STATION. 


Oreat  Lake  Region 

MadiBon  Barracks < 

Pierrepont  Manor , 

Oswego 

Oswego  (U.  8.)  t*««« 

Palermo 

Syracuse  t 

Auburn 

Bochester 

Rochester  (U.  S  )  t 

MIIlYiUe^ 

Lewlston 

Fort  Niagara 

Buffalo  (U.  S.)t 

Buffalo 

Fredonia , 

Erie,  Pa.  (U.  S.)  t 


Centred  Lake  Region 
Ithaca  (Uniyersity) . . . 

Ithaca  (city) 

Geneva  

Waterburgh^ 

Penn  Yan  

GanandAiguA 


County. 


Jefferson 


Oswego. 


It 


Onondaga , 
Cayuga..., 
Monroe . . . . 

Orieans.... 
Niagara... 


it 
Erie 


Chautauqua. 


ns 


Mohaudi  Valley   . 

Utica 

South  Trenton  . . . 
Hamiiton  College. 


Mean  of  the  ton  Regions 


Tompkl: 

Ontario  .. 
Tompkins 

7ates 

Ontario. . . 


Oneida 

it 


as 

it 


Feet. 
494 
869 
617 
250 
804 
460 
407 
660 
600 
681 
600 
880 
268 
690 
600 
715 
681 

690 
800 
417 
667 
800 
740 
818 

746 
BOO 
886 
900 


680 


o 


i 


Yrs. 


86 
88 

88 
9 
88 
60 
88 
6 
14 
86 
88 
89 
16 
20 


14 
19 
80 

9 
68 

7 


88 
10 
11 


From-To 


1840-98 
1849-71 
1856-98 
1870-98 
1860-98 
1840-68 
1887-89 
1631-98 
1870-98 
1848-47 
1880-60 
1841-9-i 
1870-08 
1888-92 
1830-«4 
1878-98 


1879-98 
1880-74 
1841-68 
1874-«8 
1889-83 
1880-87 


1820-98 
1863-74 
1850-60 


8.68 
8.88 
2.85 
8.19 
8.01 
8.80 
8.86 
8.56 
8.60 
3.81 


1.88 
8.08 
2.95 
2.79 
8.04 
8.61 

8.85 
8.88 
1.81 
1.60 
8.88 
1.69 
8.00 

3.80 
8.84 
8.90 
2.85 


2.66 


8.88 
1.98 
8.30 
8.76 
8.50 
2.95 
2.10 
2.80 
8.68 
8.68 


1.80 
8.01 
8.79 
8.56 
1.84 
8.40 

8.05 
8.00 
1.76 
1.18 
2.41 
1.60 
3.48 

3.70 
8.10 
6.90 
8.11 


8.46 


J3 


8.56 
8.58 
8.80 
8.10 
8.7S 
8.8» 
8.68 
8.M 
8.87 
3.08 


1.54 
8.18 
8.64 
8.91 
1.98 
8.91 

8.84 
8.88 
8.51 
1.78 
8.87 
1.77 
8.81 

8.64 
8.07 
4.94 
8.60 


8.74 


*  A  series  consolidated  from  observations  at  Troy,  Lansingburgh  and  Albany.    Investigation 

U.  8.  belbng  to  the 
t  Averages  for  stations  having  less  than  ten  years  observations  are  cor 
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shows  that  the  series  may  practically  be  considered  as  continuous. 
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recced  hy  comparison  with  adjacent  stations  possessing  longer  records. 
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IV.  PRECIPITATION. 

Annual  Fluctuations  of  Rainfall. 

The  fluctuations  in  the  avei^age  or  normal  anvount  of  rainfall 
from  month  to  month  do  not  occur  in  a  uniform  manner  over  the 
entire  area  of  New  York,  but  must  rather  be  cla«jsed  under  sev- 
eral quite  distinct  tjpe&  depending  upon  atmoispherie  conditions 
which  have  already  been  summarily  described  in  section  I.  The 
character  of  various  types  and  their  important  modifications  are 
shown  in  considerable  detail  by  plates  2  and  3.  It  may  be  noted 
thixt  the  irregular  lines  in  the  diagrams  have  no  meaning  other 
than  as  connecting  the  points  on  the  ordinates  or  verticals  rep- 
resenting the  average  monthly  rainfall. 

A  close  approach  to  the  continental  type  of  rainfall,  with  its 
early  summer  maximum,  is  found  over  the  central  plateau  re- 
gions (including  the  eastern  and  w^esitern  plateaus  ajnd  the  south- 
ern Adirondack  region)  as  represented  by  Oooperstown.  Pro- 
ceeding eastw^ard  to  the  central  Hudson  valley,  a  July  maximum 
is  found  which  extends  through  the  Champlain  valley  ajnd  over 
the  Province  of  Quebec.  In  the  southern  Hudson  vailey  the 
maximum  varies  from  July  to  August,  while  south  of  the  High- 
lands the  August  maximum  obtains  almost  exclusively;  also  ex- 
tending over  Long  Island  to  Setauket,  but  disappearing  at  East 
Hampton  and  Block  Island.  The  Great  Lakes  and  St.  Lawreoce 
vallej'  show  a  June  or  July  maximum,  which,  however,  is  sec- 
ondarv  to  that  of  autumn. 

Autumn  rains. — Over  the  State,  generally,  a  large  precipita- 
tion obtains  in  October,  as  compared  with  the  months  immedi- 
ately preceding  and  following.  This  constitutes  the  principal 
maximum  of  the  year  at  several  stations  of  the  St.  Lawrence 
valley,  the  c^itral  part  of  the  Great  Lake  Region,  central  Long 
Island  and  beyond  the  limits  of  New  York,  in  New  Brunswick, 
Kova  Scotia  and  Ontario.  Within  this  Starfie  and  October  mini- 
mum is  found  only  im  the  vicinity  of  New  York  cirty,  but  is  a 
feature  common  to  the  coast  south  of  that  point,  and  also  ob- 
tains at  several  places  in  the  interior  of  New  England.    A  rela- 
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tiyelj  light  rainfiall  duTing  September  id  chaanacterietic  of  the 
State  at  large,  wbfereas  in  the  Upper  Lake  region  the  general 
autumn  mezimnm  occuire  daring  that  month.  Erie,  Pa.,  shows 
a  November  maximum,  whieh  featttre  also  preyaile  in  the  Ohio 
yall-ey. 

Over  the  greater  part  of  the  interior  of  New  York  the  precipita- 
tion during  the  winter  is  the  least  of  the  year.  Block  Island  on 
the  contrary  has  its  annual  maximum  ait  that  season,  while  the 
coast  stations  generally  appear  to  be  about  equally  subject  to 
continental  and  maritime  influences,  showing  but  slight  seasonal 
variations.  This  is  also  true,  in  even  a  greater  degree,  of  the 
region  bordering  the  Lower  Lakes,  and  Rochester  may  be  taken 
as  an  example  in  which  an  annual  fluctuation  is  almost  wholly 
lacking.  Oswego  has  a  principal  maximum  in  June,  and  a 
secondary  in  autumn  and  early  winter,  but  the  latter  becomes 
predominent  at  Palermo  a  few  miles  to  the  eastward,  and  attains 
a  reinarkable  intensity  along  the  ridge  running  parallel  to  the 
lake  in  Lewis  countv. 

In  the  spring  a  March  maximum  is  very  pronounced  at  the 
Atlantic  coast  stations,  and  is  also  observable  inland  in  a  lesser 
degree.  A  diminution  again  occurs  in  April,  after  which  the 
curves  of  the  continental  type  rise  towards  their  summer  maxi- 
mum, corresponding  to  the  change  of  prevailing  winds  from 
northerly  to  southerly  which  occurs  in  May. 

The  distinction  between  a  continental  and  maritime  rainfall 
may  admit  of  the  following  summary  statement:  Since  precipita- 
tion is  largely  the  result  of  an  upward  motion  and  consequent 
cooling  of  air  masses,  it  will  occur  on  the  continents  in  summer 
when  a  high  temperature  renders  diurnal  convectional  processes 
most  active,  and  the  prevailing  winds  also  are  such  as  to  affoi'd 
an  abundant  supply  of  vapor.  Over  or  near  large  bodies  of  water, 
on  the  other  hand,  the  daily  convectiional  process  is  weak,  and 
hence  such  regions  are  mainly  dependent  for  their  rainfall  upon 
the  powerful  updraught  of  air  within  cyclonic  storms,  which  are 
most  numerous  in  winter.  These  conditions  are  sufficientlv  illus- 
trated  by  the  accompanying  figures  in  which  Cooperstown  repre- 
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sentfl,  approximately,  the  continental  type,  Block  Island  the  mari- 
time, and  Palermo,  in  the  Great  Lake  Region,  a  maritime  type 
varied  by  a  secondary  summer  maximum. 

The  Amounts  of  Annual  Rainfall 

in  different  sections  of  the  State  are  mainly  determined,  first  by 
pPQximity  to  sources  of  vapor,  vapor-laden  air  currents;  and 
secondary,  by  the  cJharacter  of  local  topography.  In  the  case  of 
New  York  State  a  more  definite  and  substantially  correct  form 
of  the  latter  staitement  is  that,  under  similar  conditions,  the 
precipitation  is  roughly  proportional  to  the  altitude  of  land 
surfaces.  This  rule  does  not  apply  to  the  central  and  southern 
Atlantic  States,  whose  mountain  ridges  are  parallel  to  the 
prevailing  direction  of  vapor  bearing  winds. 

As  has  been  stated^  the  Atlantic  Ocean  furnishes  the  principal 
vapor  supply  of  the  northeastern  States.  While  passing  inland 
with  easterly  winds  the  mioisture  is,  in  the  first  place,  largely 
precipitated  over  the  mountains  of  New  England,  as  is  rendered 
apparent  by  the  extraordinary  rainfall  on  Monnt  Washington, 
averaging  over  90  inches  per  annum.  A  similar  effect  is  no 
doubt  due  to  the  Green  Mountain  system  near  the  New  York 
border;  and  hence  the  lowlands  to  the  westward,  including  the 
Ohamplain  and  upper  Hudson  valleys  receive  a  somewhat 
deficient  supply  as  compared  with  that  of  the  State  as  a  whole. 
A  marked  increase  of  rainfall  is  again  found  in  the  Adirondack 
highlands,  and  beyond  these  a  decrease  in  the  St.  Lawrence 
valley. 

Sea- winds  from  the  southea^  find  no  obstruction  on  the  imme- 
diate coast  of  New  York;  but  passing  inland  meet  the  abrupt  hill 
ranges  of  the  southeastern  counties,  and  probably  give  to  each 
a  copious  rainfall  as  oomi>ared  with  that  of  the  intervening 
valleys.  Very  few  observations  of  rainfall  have  been  made  on 
the  eastern  side  of  these  ridges;  and  the  above  statement  rests 
mainly  upon  a  two  years'  record  of  the  mountain  staftlon  Minne- 
waska,  which  during  that  period  obtained  an  excess  of  fourteen 
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inches  over  the  largest  value  at  any  low  level  etetion  in  the 
vicinity.  Liberty,  in  the  mountainous  region  of  Sullivan  county, 
also  shows  the  direct  influence  of  the  sea  wind  both  by  its  large 
annual  precipitation  and  by  a  pronounced  secondary  maximum 
in  winter;  the  latter  feature  disappearing  at  staltions  further 
northward. 

Western  New  York  receives  an  appreciable  portion  of  its  vapor 
supply  from  the  Gulf  of  Mexico,  judging  from  the  frequent  south- 
westerly direction  of  the  rain- winds;  and  also  from  similarities 
existing  between  the  rain  types  of  the  Lower  Lakes  and  those  of 
the  Gulf  and  the  Mississippi  and  Ohio  valleys.  The  total  pre- 
cipitation over  the  depressed  area  occupied  by  the  lakes  is  rather 
below  the  average  for  the  State;  but  wherever  the  surface  rises 
abruptly  from  their  shores  the  amount  rapidly  increases  and 
considerably  exceeds  that  common  to  equal  altitudes  in  the  in- 
terior. The  winter  maximum  appears  pix)minently  in  a  large 
snowfall  over  the  southwestern  highlands  and  still  more  so 
through  a  section  including  the  hills  of  Lewis  county,  the  uppre 
Mohawk  valley  and  an  adjacent  spur  of  the  eastern  highlands  in 
Madison  county. 

The  rainfall  in  central  New  York  is  generally  abundant, 
although  somewhat  less  than  that  of  the  southeastern  and  south- 
western highlands.  A  deficiency,  as  compared  with  the  average 
for  the  State,  exists  in  the  principal  valleys  of  the  Susquehanna 
system  and  also  into  the  depression  of  the  Central  T^akes. 

No  records  exist  to  establish,  even  approximately,  the  amount 
of  rainfall  in  the  central  Adirondack  region.  The  brief  series  of 
observations  obtainable  from  points  near  the  eastern  and  western 
limits  of  the  plateau  have  been  carefully  analyzed  by  comparison 
of  individual  monthly  values  with  those  of  the  adjacent  stations 
in  the  Champlain  and  St.  Lawrence  valleys,  the  highlands  show- 
ing a  marked  excess  in  all  eases.  The  amounts  of  rain  in  the 
interior  shown  by  the  accompanying  charts  were  estimated  from 
the  data  of  border  stations,  somewhat  modified  by  the  character 
of  local  topography. 
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Thunderstorms. 

Summer  raiii«  in  New  York  occur  to  a  large  extent  as  thunder- 
storms, and  geneipally  the  regions  showing  pronounced  summer 
maxima  are  very  subject  to  these  electrical  disturbances. 

The  summer  of  1892  was  remarkable  for  the  frequent  occur- 
rence of  thunderstorms  over  the  northeastern  States,  and  an  in- 
vestigation which  was  then  undertaken  with  the  aid  oi  numerous 
voluntary  observers  hae  furnished  information  of  value  as  bear- 
ing upon  the  dis>tribution  of  rainfall  over  New  York.  A  prelim- 
inary study  of  the  data  has  shown,  first,  that  thunderstorms 
develop  most  frequently  in  the  broken  or  mountainous  sections 
of  the  State,  and  especially  in  the  highlands  near  the  Pennsyl- 
vania  border  and  Lake  Erie,  the  Oatskill  and  adjacent  mountain 
ranges,  and  in  the  eastern  portion  of  the  Adirondack  plateau. 

Begion^  of  less  frequent  origination  are  found  near  the  shore  of 

« 

Lake  Ontario,  in  the  St.  Lawrence  valley  and  on  the  Atlantic 
coast. 

In  all  parts  of  the  State  the  storms  move  in  a  generally  easterly 
course,  showing,  however,  considerable  divergencies  from  this 
direction  which  are  in  some  degree  characteristic  of  different 
regions  of  the  State.  Thus,  in  western  New.  York  and  the  8t. 
Lawrence  valley  the  usual  m;ovement  is  toward  the  north  of  east, 
in  the  central  part  of  the  State  nearly  east,  while  in  the  Hudson 
and  Ohaniplain  valleys,  a  southerly  component  is  more  frequently 
found.  The  average  rate  of  motion  of  thunder«;torms  in  this 
State  is  about  thirty  miles  per  hour;  the  maximum  velocity  thus 
far  observed  being  about  fifty  miles  per  hour. 

The  storms  which  o-riginate  in  the  southwes»tern  section  appear 
in  most  cases  to  die  out  on  the  middle  sloi>es  of  the  western 
plateau,  and  do  not  often  continue  their  course  to  the  region  of 
Lake  Ontario.  Hence,  the  region  stretching  from  northern  Erie 
county  eastward  to  the  lower  ends  of  the  Central  Lakes  is  one  of 
minimum  storm  frequency,  and  has  a  light  annual  rainfall.  The 
central  part  of  the  eastern  plateau,  on  the  other  hand,  appears  to 
derive  a  considerable  projwrtion  of  its  storms  from  the  section 
south  of  the  Central  I^akes  and  near  the  Pennsylvania  border. 


m 
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Disturbances  originating  in  the  Cartskill  and  adjacent  mountains 
usually  move  across  or  down  the  lower  Hudson  valley,  which  is 
therefore  a  region  of  great  storm  frequency;  and  similarly  the 
storms  of  the  eastern  Adirondacks  often  pass  to  the  Brt.  Lawrence 
valley.  The  whiole  of  the  interior  of  the  Adirondack  region,  with 
its  high  mountains  and  numerous  streams  and  lakes,  also  appeairs 
very  favorable  for  the  development  of  thunderstorms,  although  a  , 
sufficient  number  of  observations  are  still  lacking. 

Snowfall. 

The  data  upon  snowfall  are  very  meagre  for  the  State  as  a 
whole,  and  only  the  most  general  facts  relating  to  the  subject 
can  be  given  here. 

The  following  measurements  of  the  total  depth  of  snow  falling 
each  month  during  the  three  past  winters  are  derived  from  the 
report  of  the  New  York  Meteorological  Bureau. 
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TABLE  25. 
Total  Snowfall  During  Three  Winters. 


STATION. 


Western  Plateau. 

Humphrey ^ 

Alfred  CeDtre 

South  Canisteo 

JBkutem  Plateau. 

Cooperstown 

Brookfleld 

Quaker  Street 

Waverly 

Northern  Plateau. 

Constablevllle 

Number  Four 

Saranac  Lake 

Atlantic  Cotut. 
Setauket 

Hudson  Valley 
Honeymead  Brook  . . . 

Champlain  Valley. 
Plattsburgh 

8t.  Lawrence  Valley. 

Can  too 

North  Hammood 

Qreat  Lakes. 

Palermo 

Hess  Roads 

Mohawk  Valley. 
Utica 

Central  Lakes. 

Ithaca 

Geneva 


County. 


Cattaraugus. 
Allegany . . . . 
Steuben 


Otsego 

Madison 

Schenectady 
Tioga 


Lewis  ... 
Lewis  ... 
Franklin. 


Suffolk . 


Dutchefs 


Clinton . 


St.  Lawrence. 
St.  Lawrence. 


Oswego 
Niagara 


Oneida. 


Tompkins 
Ontario... 


Depth  in  I>xhx8  and  TnrrBs. 


188^90. 


50.5 
28.7 
47.2 


87.2 


81.6 


92.0 

06.0 

•W.O 


21.5 


26.8 


62.8 
57.8 


88.0 
80.2 


85.0 


84.2 
41.4 


1890-01.  '  1801-01. 


04.7 

•60.0 

86.7 


110.0 

•    145.0 

78.0 

88.0 


148.7 
00.1 


16.5 
72.8 
61.0 
47.3 


40.5 
40.8 


165.0 


57.1 
52.0 


110.8 
73.8 
8D.5 


50.5 

8S.5 
60.0 
61.0 


1T0.7 
141.2 


17.0 
40.6 
62.1 


70.5 
50.8 


64.7 
60.8 


151.6 


S0.8 
58.4 


The  average  values  for  the  three  yeaii's  indicate  that  suibstaii- 
tiallj  the  same  snow  fall  obtains  over  all  of  the  highland  regions 
of  the  State,  with  eome  exceptional  oases  of  very  heavy  local 
amoun^ts.  The  latter  are  found  in  the  south  weastem  counties, 
especially  in  the  vicinity  of  Lake  Erie  and  in  the  tract  which  has 
previously  been  described  as  including  portions  of  Lewis,  Oneida 
and  Madison  counties,  whejre  the  total  snow  fall  is  generally  the 
greatest  to  be  found  east  of  the  Rocky  Mountains.  As  stated  in 
the  preceding  pages,  the  southeastern  highlands  are  subject  to  a 
heavy  precipitation  in  wintei',  and  owing  to  the  low  mean  tem- 


*  One  mc  nth  interpolated. 
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I>eratuTe  of  the  region  thta  must  fall  largely  as  «naw.  The  winter 
maxinnam  in  the  yicinitj  of  the  Atlantic  ooai^  is  manifested 
in  a  IsiTger  percentagie  of  heavy  raine,  as  is  trae  alea  in  a  lesser 
degree  of  the  Great  Lake  region.  The  precipitation  in  the  main 
portion  of  the  Hudson  and  Gbamplain  valleys  is  at  a  minimum 
in  winter,  as  already  stated,  giving  only  a  moderate  enow  fall 
for  those  regions. 

The  following  table  exhibits  the  average  and  extreme  dates  of 
the  first  snowfall  at  Beveral  representative  points  in  New  York. 
The  data  were  obtained  from  the  first  series  of  Regents'  observa- 
tions, 1826  to  1850,  excepting  in  the  case  of  Signal  Service 
stations. 


I 
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TABLE  26. 
First  Snowfall.     Avrragr  and  Extremb  Dates. 


STATION. 


Atlantic  Coast, 

East  Hampton  , 

New  York  aty  (U.  S.)- . 

Jamaica 

North  Salem 


Hudson  Valley. 
Kingston 


PoughkeepBie 


Albany  (U.  S.) 


rj". 


Oreat  and  Central  Lakes. 

Auburn 

Oswego  (U.  8.) 

Rochester  (U.  S  ) 

Buffalo  ((J  8.) 

Fredonia 

Erie,  Pa.  (U.S.) 

Ithaca 


Mohawk  Valley. 
Ulica 


Central  Plateau. 
Middlebury  or  Dale. 

Hamilton 

Cazenovia 


Northern  New  York. 

Fairfield 

LowviUe 

Potsdam 


Suffolk 

New  York... 

Queens 

Westchester 


Ulster... 
Dutchess 
Albany . . 


Oayiiga 

Oswego 

Monroe 

Erie 

Chautauqua. . . . 


Tompkins 


Oneida 


Wyoming 
Madison  . 
Madison.. 


Herkimer  . . . . 

Lewis 

St.  Lawrence  ■ 


-•H 

AvcBAai 

«S 

Datb. 

t^ 

5 

Month. 

Day. 

18 

Dec... 

8 

18 

Nov... 

16 

S» 

Nov... 

84 

19 

Nov. . . 

16 

18 

Nov... 

19 

19 

Nov... 

80 

12 

Nov. . . 

8 

SO 

Nov. . . 

8 

18 

Oct... 

86 

18 

Oct  .. 

89 

13 

Oct... 

85 

17 

Oct... 

30 

13 

Oct... 

25 

15 

Nov. . . 

8 

81 

Nov... 

1 

17 

Nov. . . 

1 

18 

Oct... 

IR 

19 

Oct... 

86 

17 

Oct... 

16 

19 

Oct . . . 

89 

20 

Oct... 

80 

Earlust. 


Month. 


Nov... 
Oct... 
Nov... 
Oct . . . 


Oct... 
Oct... 
Oct... 


Sept.. 
Sept . . 
Oct... 
Oct . . . 
Oct... 
Oct... 
Oct... 


Sept.. 


Sei^t.. 
Sept.. 
Sept.. 


Sept.. 
Oct... 
Sept.. 


Day. 


14 
15 

4 
4 


18 
18 
11 


88 

19 
5 
6 

14 
6 
6 


88 


87 
2i 


15 
87 


Latbst. 


Month. 


Dec... 
Jan . . . 

X^OC  •  •  * 

Dec... 


Dec... 
Dec... 

Nov... 


Deo... 
Nov. . . 
Nov. . . 
Nov. . . 
Deo... 
Nov.... 
Deo... 


Dec... 


Nov... 
Nov. . . 
Nov... 


Nov... 
Nov... 


Dajr. 


4 

18 

8 


16 
17 


17 
IS 
18 
13 
4 
IS 
16 


18 
88 


16 
18 
86 


Note.— Records  designated  (U.  S.)  were  obtained  at  Signal  Service  Stations  after  iVtZ. 
Other  records  were  obtained  between  18'^  and  1850. 
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Frequency  op  Rainy  Days. 

The  acooampanyiiig  taible  show©  the  average  frequency  with 
which  a  rain  or  snow  fall  amounJting  to  one  ome-hmidredth  of  an 
inch  or  more  occurs,  during  each  month,  at  six  "stationfi  in  New 
York  and  aleo  ait  Block  Mand,  R.  I.,  and  at  Erie,  Pa.;  the 
former  station  represeaiting,  approximately,  ea«tepn  Long  leland 
and  the  latter  eouithweetem  New  York.  The  rainy  days  are 
here  expreeeed  in  ipercenitagee  of  the  total  numibea*  of  days  in 
each  month,  following  the  method  of  the  Signal  Service  charts, 
from  which  the  valuee  at  all  stations  excepting  Ithaca  were 
derived.  The  period  of  ob«ervaition  covers  eighteen  yeairs  at 
Buffalo,  Rochester,  Oewega  and  New  York  city,  sixteen  years  at 
E)rie,  Pa.,  fifteen  years  at  Albany,  thirteen  years  ait  Ithaca  and 
eigbt  years  at  Block  Island. 

TABLE  27. 
Peroentagb  of  Rainy  Days. 


STATION. 

• 

1 

47 
99 
45 
55 
6B 
50 
55 
50 

• 

t 

44 

89 
48 
49 
58 
55 
58 
54 

ji 

89 
88 
44 

40 
57 
55 
57 
46 

• 

85 
87 
40 
89 
4S 
41 
44 
87 

• 

88 
84 
40 
87 
88 
80 
89 
46 

• 

•-» 

88 
85 
41 
86 
89 
89 
41 
40 

• 

t 

86 
86 
89 
82 
87 
85 
38 
48 

• 

< 

80 

82 
81 
26 
82 
81 
82 
87 

t 

1 

29 
81 
84 
85 
88 
88 
41 
87 

J 

86 
81 
85 
46 
47 
46 
51 
40 

• 

1 

89 
84 
48 
56 

58 
55 
57 
46 

1 

41 
86 
44 
55 
61 
59 
65 
50 

r 

Fkmk  TfilaiMl.  R.  T 

185 

New  York  city 

181 

Albftnj 

146 

Oswego 

RochMiter. 

1.V8 
171 

BofEalo 

Erie,  Pa. 

170 
1V8 

ItlUMUi 

161 

The  probability  of  rain  for  all  jKwtionB  of  the  State  may  be 
fiairiy  eetimaited  from  the  averages  at  theoe  stations,  although 
some  local  Yariation  must  be  exx>ected,  espeqially  in  summer, 
fchen  local  rains  and  thunderstorms  are  found  to  be  quite 
unequally  distributed  over  /the  State.  li:  will  be  observed  that 
precipJftation  oecure  mosd:  frequently  during  the  winter  months  at 
all  stflitions,  but,  maMug  due  allowance  for  thfls  general  tendency, 
the  uumiber  of  raimy  days  is  found  to  follow  in  a  general  way 
the  fluctuaitions  of  the  lain  curves  shown  iu  plates  3  and  4,  which 
fact  may  aid  in  <the  estimation  of  rain  probability  for  various 


494  Eighth  Annual  Report^ of  thb 

special  localities.  TbuB,  in  the  hilly  regioDB  of  soathem  New 
York,  the  lower  HudBon  valley  and  the  Adiaxmdack  highlands^ 
summer  rains  are  more  frequent  than  ait  €my  fita±Lon  given  in  the 
table.  Points  at  the  eastern  border  of  the  region  of  Lake 
Ontario  unite  the  summer  with  the  winter  maximiumy  and  the 
station  North  Volney  in  this  section  has  the  unusual  numtber  of 
189  rainy  days  duiring  the  average  year,  as  stated  by  General 
A .  W.  Greely  in  *' American  Weather.*' 

Cloudiness. 

The  average  or  normal  values  of  cloudiness  for  the  State,  like 
the  estimates  of  rain  probability,  mrast  be  based  mainly  upon  the 
observations  of  the  National  Weather  Service.  A  vast  amount 
of  data  upon  the  subject  was  collected  under  the  Regents'  system 
of  observation,  from  1826  to  1863;  and  during  the  last  deoade  of 
the  series  five  of  the  records  given  in  the  accompanying  table 
were  obtained,  by  means  of  tra-daily  observations.  The  methods 
used  prior  to  1850  were  radically  different  from  tbiose  employed 
in  recent  years,  and  henoe  the  results  of  the  two  systems  do  not 
admit  of  compairison. 

The  accompanying  table  show:  (1)  The  average  percentages 
of  cloudiness  (over-ca6t=100  per  cent.)  which  obtain  at  eight 
National  and  five  Regents'  stations,  during  each  month;  and  (2) 
the  number  of  clear,  x>artly  cloudy  and  cloudy  days  at  the  same 
National  stations,  with  the  exceptions  of  Burlingtxm,  Vt. 
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TABLE 
Number  of  Clear,  Partly  Cloudy  (Fair), 


STATION. 


Block  lalond,  R.  I. 
New  York  city.... 

Albany 

Oiwego 

Roohattor 

BnlEAlo 

ErteyFft. 


Coan^. 


New  York 

Albany 


jKOUPOO*  ■••••#•• 


Jahuabt. 


8.4 
7.6 
5.7 
1.1 
1.8 
1.8 
8.1 


P 

14.3 

19.1 

13.1 

7.1 

8.8 

9.4 

lai 


8.4 
11.8 
13.6 
23.8 
30.9 
30.8 
18.8 


Fbbbcart. 


9.0 
7.8 
7.3 
3.1 
8.1 
4.5 
4.3 


14.0 
11.0 

ia8 

8.5 
11.4 
10. 

ia8 


5.3 
9.5 
10.2 
16.6 
14.1 
6)18.3 
18.3 


March. 


10.0 
7.8 
6.8 
3.9 
8.7 
4.9 
4.6 


P 


18.6 
18.8 
18.1 
11.1 
11.6 
13.7 
13.8 


7.4 
9.9 
11.6 
16.0 
15.7 
13.4 
14.1 


APBIL. 


11.6 
8.3 
8.1 
6.7 
7.4 
6.5 
6.9 


P 


11.6 
13.0 
11.8 
10.6 
10.8 
11.7 
18.8 


6.8 
9.8 
10.6 
13.7 
13.8 
11.8 
9.8 


Mat. 


10.4 
9.8 
9.2 

9.1 
8.7 
9.1 

la? 


IS.6 
13.3 


7.0 


13.3  8.5 

I 

12.3  9.e 

t 

13.0'  9.S 

13.3  9.7 


12.4 


I 


*.] 


Note.— Periods  of  obeerratlon  three  yeers  U 
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29. 

Ain>   OVEBOAST   DaTS  AT  KaTIOKAL   STATIONS. 


JUHB. 

July. 

▲UQUST. 

Septbbcbbr. 

OCTOBSB. 

NOTKMBER. 

Decbmbbr. 

A.99VAL. 

C 

P 

0 

C 

F 

0 

C 

P 

0 

C 

P 

0 

0 

P 

0 

0 

F 

0 

C 

P 

0 

0 

P 

O 

184 

ia.0 

4.6 

13.4 

14.6 

4.0 

9.6 

16.8 

4.6 

13.0 

13.3 

5.7 

11.0 

11,7 

8.8 

8.8 

13.5 

8.7 

6.8 

14.7 

9.5 

134 

161 

80 

8.8 

14.f 

6.8 

7.9 

15.8 

7.8 

9.8 

13.5 

8.7 

10.1 

11.7 

8.3 

10.4 

13.7 

7.9 

8.8 

11.4 

9.8 

6.0 

13.6 

11.5 

101 

156 

109 

9Ji 

13.8 

7.9 

9.3 

14.7 

7.1 

11.5 

13.7 

6.8 

9.9 

11.8 

8.8 

7.9 

13.8 

10.8 

4.4 

11.1 

14.5 

8.8 

11.8 

15.9 

93 

148 

135 

8.6 

13.4 

8.6 

9.1 

14.9 

7.0 

9.7 

18.8 

8.0 

7.5 

13.0 

10.5 

5.8 

10.8 

15.4 

1.8 

6.4 

83.3 

0.7 

5.5 

34.8 

66 

135 

174 

8.3 

13.8 

9.4 

8.6 

16.0 

7.4 

10.1 

18.4 

7.6 

8.4 

18.0 

8.6 

6.5 

11.1 

18.4 

3.4 

9.0 

18.6 

0.9 

6.7 

38.4 

66 

186 

168 

8.4 

18.6 

8.0 

9.1 

15.7 

6.3 

10.8 

14.0 

6.7 

8.7 

13.6 

8.7 

6.7 

10.8 

13.6 

3.8 

9.3 

18.6 

0.7 

8.3 

33.1 

78 

141 

161 

9.9 

18.3 

6.9 

10.4 

15.8 

6.8 

U.S 

18.8 

5.9 

9.8 

13.3 

8.5 

7.5 

9.3 

14.8 

1.9 

8.6 

19.5 

1.4 

6.8 

83.8 

80 

188 

147 

than  thoM  tflwen  la  table  of  peroentagat. 

82 
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Oharrt  14  exhibits,  approximately,  the  annual  percentage  of 
cloudiness  for  all  sections  of  the  State;  the  values  for  the  Adir- 
ondack Region,  however,  being  soimewhat  uncertain,  as  they  de- 
pend wholly  upon  observations  at  border  flotations. 

The  main  feart:ures  of  the  maip  are  based  upon  the  averages 
given  in  the  table,  with  such  modifications  as  have  been  sug- 
gested by  comparing  and  charting  the  results  obtained  by  numer- 
ous voluntary  observers  during  the  past  three  years.  The  first 
series  of  Regents'  observations  were  also  found  useful  when  com- 
pared among  themselves. 

The  nearly  uniform  cloudiness  over  the  Stajte  in  summer  is 
su'bstan)tia]'ly  the  same  in  amount  as  that  of  the  Great  Lake 
Region  and  the  north  eastern  States  in  general.  It  is  aibout  five 
per  cent,  below  the  average  of  the  middle  Atlantic  coast,  and 
from  ten  to  fifteen'  per  cent,  above  that  of  the  Central  States.  I«i 
winter  there  is  a  general  increase  of  cloudiness  from  the  Ghilf  d 
Mexico  northward,  and  esx)ecially  in  the  region  of  the  Ohio  val- 
ley. The  Great  Lakes  also  become  an  important  source  of  cloud 
formation  at  this  season,  the  entire  iregion  from  Lake  Huron  to 
western  New  York :  being  subject  to  more  than  seventy  per  cent. 
of  overcast  skies,  which  is  the  maximum  amount  for  the  United 
States,  if  a  small  i)ortion  of  the  northern  Pacific  coast  be  ex- 
cepted. Eastward  and  southward  from  ithe  Central  Lakes  the 
cloudiness  decreases,  and  on  the  Atlantic  coast  the  omounit  is 
over  twenty  per  cent,  below  that  of  the  Great  Lake  Region. 

There  are  many  interesting  and  peculiar  features  of  cloud  dis- 
tribution within  New  York;  but  local  observations,  still  inade- 
quate in  most  cases,  have  not  been  suflSciently  discussed  for  pub- 
lication. 

Humidity. 

The  following  values  of  Relative  Humidity  (or  percentage  of 
moisture  relative  Ito  saturation)  were  derived  from  observations 
at  seven  stations  of  the  Signal  Service  from  the  opening  of  the 
stations  (in  1871  in  most  oases)  to  1886. 
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TABLE  No.  30. 
Relative  Sumidity  {Per  Vent), 


STATION. 

• 

s. 

78 
74 
75 
74 
80 
80 
79 

• 

OS 
1 

78 
78 
74 
74 
77 
78 
78 

• 

1 

75 
«8 
71 
78 
76 
75 
76 

• 

1 

76 
66 
68 
68 
67 
71 
70 

« 

& 

S 

88 
66 
6S 
67 
64 
68 
66 

• 

a 

9 

88 
69 
66 
70 
67 
71 
70. 

• 

3 
>^ 

88 

71 
67 
71 
68 

n 

70 

• 

< 

82 

7'i 
68 
71 
68 
71 
70 

1 
§ 

a 

7% 
78 
71 
TO 
72 
72 

• 

hi 

79 
70 
72 
71 
72 
78 
72 

1 

i 

% 
2 

78 
70 
74 
71 
76 
76 
76 

1 

B 

1 

79 
78 
76 
76 
80 
79 
79 

1 

Block  IsUnd.  R,  I 

79 

New  York  citT 

TO 

Albany 

70 

^••'•"^  • 

Osweso 

71 

Itochenter 

72 

Boff alo 

74 

Erie,  Pa 

78 

« 

Although  the  Oibso-lute  amount  of  moisture  in  the  air  is  leas>t 
during  the  winter,  the  percentage  Telatively  to  satupation  (the 
relative  humidity)  is  then  generaliy  at  a  maximum.  At  Block 
Island,  however,  the  northerlv  wimter  wind»  'hlavei  traveipsed  a 
lesser  expanse  of  water  euiface  than  the  »ou/therly  or  ocean 
winds  of  summer,  and  this  circumfitance,  with  the  more  moderate 
degrees  of  heayt  and  cold  to  which  the  island  is  subject,  reverses 
the  rule  applying  to  inland  stations,  oausing  the  maximum 
humidity  to  occur  during  the  summer.  This  is  the  case  also 
along  the  south  shore  of  New  England  and  probably  over  the 
greater  part  of  Long  Island. 

The  maximum  humidity  at  ifhe  Weather  Bureau  Station®  within 
the  State  is  found  at  Buffalo,  which  is  subject  to  prevailing 
winds  from  /the  Lake.  The  region  of  least  moisture,  on  the  other 
hand,  appea<rs  to  ibe  the  Ohamplain  valley,  as  shown  by  a  two 
years'  record  at  Plattsburgh.  The  eondition®  are  here  very  dis- 
similar to  those  of  stations  at  the  same  latitude  in  the  Sit. 
Lawrence  valley,  the  latter  region  showing  substantially  the 
same  humidity  which  obtains  near  the  Great  Lakes. 

Definite  values  of  the  relative  humidity  at  stations  of  the 
State  Serviee  a^e  omitted  here,  ovnng  'both  to  the  brevity  of  (their 
records  and  to  the  fact  that  the  hours  and  methods  of  Observation 
generally  employed  by  volunitlary  observers  give  results  which 
-can  only  be  compared  with  those  of  the  National  Service  by  tak- 
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ing  full  account  of  the  manner  of  oib8ervat]x>n  in  each  case.  In 
the  course  of  preparation  of  this  paper  a  careful  examination 
was  made  of  the  records  of  humidity  pu'Wished  by  the  State 
Bureau;  )but,  aside  from  the  facts  mentioned  .regarding  the  Oham- 
plain  and  St.  Lawrence  valleys,  no  local  peculiarities  in  the  dis- 
tribution of  moisture  were  found  of  a  sufficiently  nuarked  char- 
adter  to  warrant  puiblieation  until  more  extended  observations 
can  be  obtained.  In  general,  there  appears  to  be  the  usual  slight 
increase  of  humidity  with  altitude  over  the  plateau  regions,  in 
summer;  but  otherwdse,  the  values  given  for  the  Signal  Service 
stations  may  be  considered  to  hold  true  also  througbout  the 
adjacent  territory. 


GENERAL  CLIMATIC  DATA  AND  NOTES. 

Kesume  of  Climatic  Elements  at  New  York  City. 

(Values  derived  from  U.  8.  Weather  Bureau  records,  unless  otherwise  specified.) 
NoBMAL  Tbmpbratukbs:  Annual,  51.6*>;  January,  80.6°;  July,  78.4°. 


100°  in  1P81,  U.  8.  station. 

Maxima:  ATera^e  of  annual  maxima,  94°;  highest <{  lOl*  In  1881,  Central  Park. 

Fort  Cohimbus. 


( 100°  in  1P81, 
<  lOl*  In  1881, 
n04°inl885, 


(  -4.0°  In  1875  and  1880,  at  U.  8.  station. 
Minima:  ATsrage  of  annual  minima,  +  1°;  lowest.  <  -4.0°  in  1880  and  188:1.  at  Central  Park. 

(  -12.0°  in  1866,  at  Fort  Columbus. 


Daily  vartations:  Mean  daOy  range:  Greatest,  17.0°,  in  June;  least,  18.2°;  in  December. 
Daily  periodic  change,  or  amplitude,  greatest.  11.6°,  in  June;  least,  6.7°,  in  December.  ATersge 
Tariabllity  of  successive  dally  means,  in  January,  6.6°. 

Pbboipitatiok:    Average  annual,  46.81  inches;  greatest  average  monthly,  4.77  inches,  in 
August;  least  average  monthly,  3.05  inches,  in  May. 

Numbtr  of  rainy  days:  Greatest,  80  per  cent,  in  January  and  February;  least,  81  per  cent,  in 
September  and  October. 

Cloudineu:.  Annual  percentage,  60.6,  greatest,  67  per  cent,  in  January;  least,  46  per  cent.  In 
September. 

No.  clear  days,  year . .  101.0 
No.  dear  days,  Jan  . .  7.6 
No.  clear  days,  Sept. .    10.1 


No.  p'tly  crdy  d*Ts,  year. .  155.0    No.  cloudy  days,  year  . .  109.0 
No.  p*t]y  cl*dy  d*ys,  Jan  . .    12. 1    No.  cloudy  days,  Jan ...    11 .3 


No.  p*tly  clMy  d*ys,  Sept. .    11.7 


No.  cloudy  days,  Sept. . .      8.2 


Mean  relative  humidity:  Annual,  70  per  cent;  greatest,  74  per  cent,  in  January;  least,  66  per 
cent,  in  April. 

Average  date  of  first  tnow^  November  16th;  average  date  of  first  killing  frost,  November  5th; 
average  date  of  last  killing  frost  of  spring,  April  18th. 

Average   velocity  of  the  toind  inmXlM,  per  hour: 

Jan.    Feb.     Mar.    April.    May.     June.     July.     Aug.    Sept.    Oct.    Nov.'     Dec.    Tear. 

11.0     11.4       11.6        8.9        7.9         7.7         7.4        7.8        8.0      9.6     10.1     10.9.       9.80 
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RESUMi:  OF  Climatic  Elements  at  Albany. 

170BMAL  Tkmpkraturbs:  Aonual,  48.40;  January,  28.0*>;  July,  78.6". 
Maxima:  ATerag*  of  .nnual  maxiai»,  if:  highest {  jg:  J°  }«»g£;  f^i^lf^^rH. 

Minima:  AT»n«e  of  annual  minima.  -»•;  lowest.  ...{Z^'^  ilio,  B^iSS'  Kri^""""  * 

Daily  variations:  Mean  daily  raove.  f?reato8t,  17. Q**,  in  Jane;  least,  12. 9",  In  December. 
Ptsrloifc  change,  or  amplitude,  greatest,  14.6<>,  in  July;  leaftt,  5.5o,  In  December.  Arerace 
▼arlability  of  succesaive  daily  means  in  January,  7.6°.  — 

> 

Precipitation  :  Average  annual,  88.80  lnche<«;  greatest  aTorage^nonthly,  4.18  inches,  in  July; 
least  average  monthly,  2.54  inches,  in  February. 

Number  of  ra{ny}iays :  Greatest,  45 per  cent,  in3January;  least,  81  percent,  in| August. 

C'oudineas :  Annnal  percentage,  56.0;  greatest,  70  per  cent,  in  December;  least,  48  per  cent, 
in  June  and  July. ; 


No.  clear  dav^,  year. .  92.0 
No.  clear  days,  Dec. . ,  3.8 
No.  clear  days,  June  .    9.3 


No.  p'tly  cl'dy  d'ys,  year 148.0 

No.  p'tly  cl'dy  d*ys,  Dec. ...    11 .8 
No.  p'tly  cl'dy  d'ys,  June. . .    12.8 


No.  cloudy  days,  year.. .  185.0 
No.  cloudy  days.  Dec  . . .  15.9 
No.  cloudy  days,  June. .     7.9 


Mean  relative  humidity :  Annual,  70  per  cent;  greatest,  76  per  cent,  in  December;  lea8t,'68 
per  cent,  in  May. 

Average  date  of  first  anoio,  November  .3d;  average  date  of  first  killing  frost,  October  28d; 
average  date  of  last  killing  frost  of  spring,  April  13th. 

Average  velocity  of  the^wind  in  miles,  per  hour: 

Jan.     Feb.     Mar.     April.     May.    Juue.     July.     Aug.     Sept.    Oct.    (Nov.    Dec.    Year. 
6.7       7.1       7.8    :r6.7       :6.2         6.9j  |    5.6         15.0         6.2       6.1       7.0       7.0       6.86 

Resume  of  Climatic  Elements  at  Rochester. 

Normal  TEMPSRATmic:  Annual,  46.8"*;  January,  24.1°;  July,  70.5°. 
Maxima:  Average  of  annual  maxima,  98« ;  highest  { ,^  {^  i|S;^„te'^nd  private  .eeord^ 

Minima:  Average  of  annual  minima,  -f;  lowest.  {  z'j:  |»  ,'|?,«  ^JS'ii.-/prTvXl^rto 

Daily  variations:  Mean  daily  range,  greatest.  10.5".  in  June;  least,  14.5**,  in  January.  Dally 
periodif*  change,  or  amplitude,  greatest.  12.5",  in  June;  least,  4.0°,  in  December.  Average 
▼arlability  of  successive  daily  means  in  January,  7.4"  (approximately). 

pRBCiPiTATiost:  Average  annual,  85.06  inches;  greatest  average  monthly,  8.82  inches,  in  June; 
least  average  monthly,  2.48  inches.  In  September. 

Number  of  rainy  days:  Qreatest,  65  per  cent,  in  January;  least,  82  per  cent,  in  August. 

Cloudineu:  Annual  percentage,  61.0 ;  greatest,  83  per  cent.  In  December  ;  least,  44  percent, 
In  August 


No.  clear  days,  year . .  66.0 
No.  clear  days,  Dec. . .  0.9 
No.  clear  days,  Aug. . .    10. 1 


No.  p'tly  cl'dy  d'ys,  year. ..  186.0 
No.  p'tly  cl'dy  d'ys,  Dec. ...  6.7 
No.  p'tly  cl'dy  d'ys,  Aug ....    18.4 


No.  cloudy  days,  year.  168.0 
No.  cloudy  day  s,  Dec. .  28 . 4 
No.  cloudy  days,  Aug.     7. ft 


Mean  relative  humidity :  Annual,  72  per  cent;  greatest,  80  per  cent,  in  January  and  De- 
cember ;  least,  64  per  cent,  in  May. 

Average  date  of  first  snow,  October  29th;  average  date  of  first  killing  frost,  October  15th; 
average  date  of  last  killing  frost  of  spring.  May  5th. 

Average  velocity  of  the  wind  in  miles,  per  hour : 

Jan.     Feb.     Mar.     April.     May.     June.     July.    Aug.    Sept.    Oct.     Nov.    Dec.     Year. 
13.8      12.7      12.2       11.2       10.0         8.8         8.0         7.9       9.4       10.4      11.8      12.1     10.68 
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Resume  of  Climatic  Elements  at  Buffalo. 

Normal  Tbkpekatuiue  :  Annual,  46.8°:  Januaiy,  24.1<» ;  July,  69.0°. 

,  Miixima :  Arerage  of  annual  maxima,  88° ;  highest,  94°,  in  1887. 

Minima :  Average  of  annual  minima,  —4°  ;  lowest,  —16°,  in  1875. 

Daily  variations:  Mean  dally  range,  greatest,  16.4°,  in  May;  least,  13.8°,  in  December. 
Daily  periodic  change,  or  amplitude,  greatest,  10.8°,  in  August ;  least,  8.7°  in  December. 
Average  rariability  of  successive  daily  means,  7.4°  (approximately). 

Fbxcipitation :    Average  annual,  88.14  inches;  greatest  average  monthly,  8.98  inches,  in 
October ;  least  average  monthly,  8.48  inches,  in  April. 

Number  of  rainy  days :  Greatest,  59  per  cent,  in  January  and  December  ;  least,  81  per  cent. 
In  August. 

Cloudiness ;  Annual  percentage,  62.4  ;  greatest,  81  percent,  in  December;  least,  44  percent. 
In  August. 

No.  clear  days,  year . .    73.0    No.  p*tly  crdy  d^ys,  year. . .  141 .0    No.  cloudy  days,  year.  151.0 
No.  clear  dajTB,  Dec...      0.7    No.  p*tly  cl'dy  d'ys,  Dec....      8.2    No.  cloudy  days,  Dec. .    28.1 


No.  clear  days,  Aug. . .    10.8 


No.  p*tly  crdy  d'ys,  Aug. ...    14.0 


No.  cloudy  days,  Aug.      6-7 


Mean  relative  humidity :  Annual, 74  per  cent;  greatest,  80  per  cent,  in  January;  least,  68  per 
cent,  in  May. 

Average  date  of  first  snow,  October  25th;  average  date  of  first  killing  frost,  October  15th;  of 
last  killing  frost  of  spring,  April  80th. 

Average  velocity  of  the  wind  in  miles,  per  hour: 

Jan.    Feb.    Mar.    April.    May.    June.    July.    Aug.    Sept    Oct.    Nov.    Dec.     Year. 
14.8      13.5      11.8         9.7       9.1         8.6       8.3       8.6       9.1      10.5      18.5      14.0      10.98 


V.    HISTORICAL    NOTICES  OF  THE  WEATHER   IN 

AND   NEAR  NEW  YORK. 

The  followm>g  statements  are  derived  'mainly  from  Blodgett's 
Olimatologj  of  the  United  States;  and  from  the  statistics  pre- 
sented' bj  Mr.  J.  C.  Smock  in  the  Climate  of  New  Jersey.  (Data 
from  the  former  source  are  designated  by  the  reference  (B.)  and 
from  the  latter  by  (S.).) 

1717.  In  1717  the  "  great  snow  "  occurred,  -  which  is  often  men- 
tioned in  New  England  history  of  that  date.  Iti  continued  for 
fieveral  days,  February  19th  to  24th,  and  remained  five  or  six  feet 
deep  on  a  level  at  Boston,  and  over  all  the  settled  parts  of  New 
England.  This  winter  is  the  most  conspicuous,  if  not  the  only 
one  noted  for  extreme  cold  prior  to  1740.    (B.) 

1740.  The  winter  of  1740-41  was  distinguished  both  in^  the 
United  States  and  Europe  for  intense  cold.  JeSersom  speaka  of 
11  as  having  been  in  Virginia  only  less  severe  than  that  of  1779-80. 
The  Boston  News  Letter  of  March  5th  says:  "We  hear  (from 
Stratford,  Oonn.,  that  the  Bound  is  frozen,  over  three  leaguea 
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acro68,  so  that  people  ride  every  day  thence  to  Long  Island."  In 
a  aubsequent  number  a  'certificate  of  several  pereions  appears,  tes- 
tifying that  they  had  crossed  the  Connecticut  river  on  the  ice  and 
with  horses,  on  the  1st  of  April.    (B.) 

The  following  is  from  the  diairy  of  Col.  A.  Hasbrouck,  of  Kings- 
ton, N.  Y.,  extracts  from  which  were  published  in  a  recent  issue 
of  the  New  York  Times:  "  In  the  year  of  our  Lord  1740-41,  that 
winter  began  tha  beginning  of  December,  and  cofntinued!  to  the 
laist  of  March,  1741,  and  we  rode  over  Hudson^s  river  with  horses 
and  sleighs    *    *    *    to  the  20th  of  March."         i 

1754r-6.  Winter  unusually  mild.  Troops  sailed  from  New  York 
to  Albany  in  January  and  February.    (S.) 

1780.  Inxl780  the  most  signal  and  severe  depression  of  tempera- 
ture occurred  belonging  to  our  entiire  history,  excepting,  perhaps, 
that  of  1856.  ♦  ♦  ♦  Webster  remarks  an  immense  snowfall  in 
New  England ;  "  for  six  weeks  no  snow  melted.  The  Sound  was 
enitirely  covered  with  ice  between  Long  Island  and  the  main,  and 
between  New  York  and  Staten  Island."    (B.) 

"  The  winter  began  the  beginning  of  December,  1779,  and  con- 
tinued to  the  latter  end  of  March,  1780,  A  very' deep  snow,  above 
three  feet  and  more,  and  driven  up  m  heaps,  in  many  placesi  six 
and  seven  feet  high  ♦  ♦  ♦  and  so  severe  ^  cold  for  most  part 
of  the  winter  that  the  like  Ihas  never  been  known  by  the  oldest 
living  ini  this  country,  'and  oontinned  tof  miear  the ;  latter  end  of 
March,  1780."  "  People  did  ride  with  bonses  and  sleighs  from 
New  York  to  Staten  Island,  ♦  ♦  ♦  and  from 'New  York  to 
Panlus  Hook  and  Bergen  and  also  to  Long  Island,  and  did  ride 
upon  the  ioe  from  New  York  to  Albany,  andi  further,  and  also 
crossed  the  Bound  upon  ice  from  New  London  to  Long  Island  with 
canriaiges  of  burden,  which  has  never  \been  known  to  have  been 
done  before.  The  snow  was  not  as  deep  as  in  the  ihard  winter, 
so  called,  in  the  years  1740-41,  but  much  colder  and  of  longer 
•ontinuatiosi."    (Hasbrouck.) 

1784r-5.  "  The  winter  began  about  the  middle  of  December,  1784, 
and  continued  to  the  15th  of  April,  1785,  so  that  the  fields  were 
yet  covered  with  snow  and  people  rode  across  the  Hudson  river  at 
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the  mouth  of  Rondout  kill  the  5th  day  of  x\pril,  1785,  with  horses 

and  sleighs  upon  the  ice,  and'  men  walked  across  upon  the  ice 

umfil  the  9th  of  April."    (Haebrouck.) 

1805-6.  An  open  winter;  Hudson  river  free  from  ice  February 
20th.     (S.) 

1810.  HudBon  river  open  until  January  19th.     (S.) 

1812-16.  !EVom  May  to  September,  1812,  each  month  was  from 
3.6  degree®  to  7.2  degree  below  the  average  (at  Cambridge,  Mass.) 
*  *  *  a  reifirigeration  equialed  for  two  month®  only,  June  andi 
July  of  1816,  which  were  5  degrees  and  5.8  degrees  below.  In  the 
Northern  fStatee  eoiows  and  frosts  occurred  in  every  month  of  both 
summers;  Indian  com  did  not  ripen;  fruits  and  grains  were 
greatly  reduced  in^  quantity  or  wholly  cut  off.  *  *  *  In-  Eng- 
land, 1816  wais  almost  as  extreme  as  in  the  United  States.    (B.) 

1820-21.  In  New  York  the  winter  of  1820-21  was  also  "  one  of 
the  four  during  a  century  in  which  the  Hudson  between  Paulus 
Hook  and  New  York  was  crossed  on  the  ice    (Caldwell.) "    (B.) 

1826-35.  "  On  Februa;ry  22d,  1826,  mercury  solidified  at  Platts- 
burgh,  N.  Y.,  a  condition  requiring  a  reduction  to  -40^  degrees, 
and  in  January,  1835,  mercury  froze  at  Lebanon,  N.  Y."  (Hil- 
dreth.)  "  In  the  winter  of  1835-36  the  thermomelter  was  below 
zero  on  twenty-six  days."  (Fisk.)  In  many  parts  of  New  Eng- 
land snow  iremained  uninterruptedly  from  December  until  May. 

*  *  *  Long  Island  Sound  was  closed  by  dee.  "  The  summer 
months  of  1835  were  nearly  as  severe  as  those  of  1812  and  1816." 
(B.)  \ 

1852.  In  January  the  East  River  at  New  York  was  closed  and 
crossed  on  the  ice  on  the  20th  and  for  three  days  following.     (B.) 

1853.  A  warm  year  ♦  ♦  ♦  winter  of  1852-53  one  of  the 
warmest  on  record  and  very  wet,  the  winter  rainfall  at  Newark 
having  been  15.85  inches.    (S.) 

1856.  In  1856  a  period  of  severe  cold  continued  for  nearly 
three  moniths,  the  greatest  refrigeration  occurring  -between  the 
25th  and  28th  parallels.  Long  Island  Sound  was  closed  to 
na\igation  from  January  25th  to  Fc^bruary  27th  and  the  harbor 
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of  New  York  wias  much  ol>8tru(?t€d  by  ice,  whieli  several  timeB 
made  tempaiarj  ooanmumoation  acpose  the  East  River.    (B.) 

1857.  An  excessive  cold  January  and  summer.  On  January 
24th  the  temperature  at  Troy  was  -33. 

(It  ha8  been  renmrked  that  it  is  imipossible  to  use  the  staite  of 
the  rivers  and  harboirs  at  the  present  time  as  any  measure  of  the 
relative  ctftrength  of  cold,  when  compared  with  early  records, 
owing  to  the  breaking  up  of  the  ice  now  effected  by  steam  craft.) 

Mr.  John  Hulburt,  of  Arbport,  Allegany  county,  N.  Y.,  has 
kindly  f urnicrhed  the  writer  with  extracts  relating  to  the  weather 
from  a  journal  kept  by  him  continuously  since  1846.  The  fol- 
lowing notes  will  'be  of  interest  here: 

1841.  The  first  fall  of  snow  for  the  year  was  on  April  2ftth- 
21st. 

1842.  An  open  winter  and  early  ispring.  ♦  ♦  ♦  Frost  June 
1st,  killed  all  fruit. 

1843.  Snow  fully  three  feet  deep  in  woods. 

1844.  A  very  prolific  year. 

1845.  May  30th,  ice  three^fourths  inch  thick. 

1846.  Winter  very  cold,  deep  snow  which  lay  on  till  March. 
Killing  frost  May  22d;  corn  replanted,  giving  a  fine  crop. : 

1847.  A  very  cold  and  backward  year.  Not  a  leaf  to  be  seen 
on  May  1st.    A  fine  fruit  year. 

1849.  On  the  28th  of  December  two  feet  of  very  wet  snow 
fell,  blockading  all  roads.    Sleighing  remained  until  March. 

1850.  Hard  snow  storm  May  28th,  and  very  cold.  ♦  ♦  ♦ 
From  July  14th  to  August  9th,  Tain  fell  every  day.  All  the 
wheat  sprouted  in  shock.  No  siieh  harvest  weather  known  aibout 
here  before  or  since. 

1851.  Gold  and  fair;  8)leighing  all  winter. 

1852.  June  5itlh  com  all  cut  down  bj  frost;  ice  one-quaiTter 
inch  thick. 

1853.  The  summer  of  1853  was  noted'  for  the  "  great  drought; " 
no  rain  to  sfpeak  of  for  three  montihs.  May,  Jume  and  July.  No 
frost  from  April  to  September  29th.  The  winter  of  1853-4  was 
remarkably  mild,  with  only  two  weeks  sleighing. 


• 
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1854.  For  twelve  day®  in  July  the  mercury  stood  at  95  degrees 
and  over  in  the  shade,  and  for  eighteen  days  it  wa»  over  90  de- 
grees. That  was  the  hottest  summer  I  ever  knew.  *  *  *  It 
was  followed  by  a  cold  fall  and  early  snow. 

1855.  The  "  heated  term  "  of  '54  was  followed  by  a  remarkably 
cold  February,  'the  mercury  falling  below  zero  fourteen  momingB 
out  of  the  twenty-eight,  aind  fine  siledghing  till  March  6th. 

1856.  Opened  cold  and  kept  it  up  all  winter  and  well  into  April. 
Sleighing  good  from  January  5th  to  April  3d>  On  the  latter 
date  I  find  this  record  "  south  wind  and  rain,  the  first  drop  in  100 
days."  Several  itimes  that  winter  the  mercury  was  30  degrees 
below  zero;  the  14th  of  February,  32  degrees  below.  It  w^as  a 
winter  long  to  be  remembered  for  extreme  cold.  August  was  very 
cool  and  September  very  warm  till  the  29th. 

1857-58.  Plows  ran  in  January,  in  fact  some  farmers  about 
here  plowed  every  month  that  winter. 

1859.  January  and  February  were  noted  for  absence  of  snow 
and  mild  weather;  roads  very  diry  all  through  March  and  much 
plowing  done.  On  April  23d  I  find  this  record:  "  Snowed  hard 
all  day,  and  wind  blew  a  hurricane — more  snow  fallen  to-day 
than  all  winter — and  plump  eight  inches  deep  to-night."  May 
7th,  90  degrees  at  2  p.  m.,  a  remarkably  warm  month.  June  4rh, 
cold,  with  rain  and  snow;  June  5th,  ice  one-quarter  inch  thick. 
The  forest  leaves  were  almost  full  size,  and  before  noon  were  a 
butternut  color.  Early  wheat  and  corn  cut  down.  Another  hard 
freeze  on  the  11th  and  a  still  harder  one  on  the  12th,  but  nothing 
left  to  kill. 

1860.  A  mild  winlfer,  plowing  all  done  in  April. 

1861.  August  2d,  thermometer  at  sunrise  80  degrees,  94  de- 
grees at  noon,  100  degrees  at  2  p.  m. ;  the  warmest  day  I  ever  saw. 
A  remarkably  wairm  fall;  December  9th  and  10th  thermometer 
at  80  degrees.*  Sheep  im  pasrture  itill  December  21st,  which  is 
unprecedented. 

*  The  temperature  on  these  dates  were  remarkably  high  throughout  New  York,  the  maxi- 
mum noted  at  stations  of  the  Regents'  system  being  64  degrees.— Ed. 
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1862.  The  record  of  April  1st  i«:  An  immen-se  'body  of  heavy 
«now  on  ground  two  feet  deep;  three  months  good  sleighing. 

1863.  Very  hot  and  wet  summer;  fine  crops. 

1864.  Very  hot  and  dry  in  July. 

1865.  Cherries  in  full  ^bloom  April  2Tth.  A  warm  and  dry 
summer. 

1865--6.  No  snow  to  make  sleighing. 

1867.  One  foot  of  snow  January  20th  remained  till  March. 
Bain  fell  on  ittwenty-eight  days  in  May.  Summer  months  fine  for 
grain — ^wheat  never  better. 

1868.  The  average  temperature  for  July  the  Mgihest  I  ever 
knew.    No  rain  to  reach  iwtatoes  till  August  20th. 

1868-9.  Good  eleighing  all  winter,  and  until  March  24th. 
Coldest  summer  and  most  rain  I  ever  knew.  The  coldest  Novem- 
ber on  record.  I 

1870.  Thermometer  at  0  degree  'but  three  mornings  all  winter. 
Only  ten  days  sleighing.  A  very  warm  spring  and  summer. 
Plowdng  till  Decemiber  16th. 

1871.  Feibruary  5th,  30  degrees  below  zero  at  6  a.  m.  and  10 
degrees  below  all  day.     Early  spring. 

1872.  Great  drouth  in  May,  and  very  hot  a«nd  dry  all  through 
June. 

1874.  A  very  open  winter,  with  but  little  snow.  Temperature 
below  zero.several  days  in  April.    Ahot  summer  followed. 

1875.  Begins  witlh  thermometer  at  zero  and  keeps  very  cold  all 
winter.  Ice-houses  all  filled  after  March  20th  with  ice  over  two 
feet  thick.    Year  closed  with  the  thermometer  at  80  *degrees. 

1876.  New  Year's  day  the  warmest  on  *  record.  No  snow  till 
February  15th,  and  then  only  a  flurry.  Very  warm  in  July  and 
up  to  August  21st. 

1877.  January  14th:  "  Scarcely  a  day  since  Christmas  that  it 
has  not  snowed;  snow  four  feet  deep  in  the  woods,  and  very 
solid.    A  great  mamy  roofs  falling  in."    A  fine  year  for  corn. 

1878.  A  very  warm  March.    Cherries  in  bloom  April  23d. 

♦  Maxlmnm  temperature  at  Ithaca  on  December  81, 1875,  was  69  degraaa ;  January  2,  1876^ 
6« 
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1879.  Cold  winter  and  good  sleighing.    Oold,  backward  apring. 

1881.  Cold  until  the  middle  of  April.  Very  dry  until  October, 
and  then  very  wet  and  warm  balance  lof  year. 

1882-83.  Heavy  snow  ©torm  November  26th,  lies  on  all  winter; 
very  cold  and  backward  spring. 

1884.  From  Auguet  4th  till  21st  the  thermometer  was  90  de- 
grees and  over  every  day.    Decem'ber  closes  very  warm. 

1885.  April  1st:  "My  thermometer  has  marked  zero  and  be- 
low forty-five  times  since  January  1st."  May  was  a  warm,  lovely 
month. 

1885-6.  A  remarkably  mild  winter;  plowing  mostly  completed 
in  March. 

1887.  Fine,  o'pen  winter;  no  sleighing.  A  hot  July  on  an  aver- 
age, but  winter  clothing  necessary  on  the  10th.  Very  open 
weather  until  the  middle  of  December. 

1888.  A  very  mild  winter;  severe  blizzard  on  March  12th  and 
13th. 

1889.  A  mild  January  and  very  changeable  weather  in  Febru- 
ary. Grain  all  sowed  in  March.  May  29th,  thermometer  26  de- 
grees; grass,  garden  stuff  and  potatoes  all  cut  down.  June  Ist, 
water  two  feet  higher  than  I  ever  saw  it  on  the  Canisteo  river 
and  another  flood  June  17th. 

1890.  The  year  opens  warm,  and  January  closes  with  a  tem- 
perature of  68  degrees  (the  temperature  obtained  also  at  the 
Weather  Bureau  station  at  Erie,  Pa.  Ed.).  The  warmest  and 
wettest  winter  on  record;  not  a  sleigh  seen  all  winter. 

1891.  A  winter  of  frequent  rain  and  snow. 

1892.  Good  sleighing  nearly  all  winter.  A  remarkably  fine 
year  for  farmers. 

The  following  remarks  of  Dr.  J.  Hyatt,  of  Dutchess  county, 
have  a  bearing  upon  the  question,  "Is  our  climate  changing?" 
"  It  is  important  to  note  that  killing  frosts  and  all  sorts  of  quick 
or  extensive  ranges  of  temperature  or  precipitation  (including, 
perhaps,  in  a  lesser  degree,  pressure  changes)  have  greatly  in- 
creased within  my  own  adult  experience  of  fifty-five  years,  and 
that  these  injurious  effects  have  advanced  in  full  proportion,  if 
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n<xt  more,  with  deforestatioii.  In  this  locality  there  is  not  more 
tbajD  one-hialf  the  tree  «and  forest  growth  standing,  compared 
with  whaft  existed  fifty-five  years  ago." 


VI.  -DERIVATION    OF   TEMPERATURE   AND  RAIN- 
FALL NORMALS. 

The  temperature  aind  rtainf all  data  given  in  the  preceding  pages 
were  derived  from  the  following  source©: 

1.  Oboervations  taken  at  various  academies  of  the  State  be- 
tween the  years  1826  and  1868,  under  the  supervision  of  the 
Board  of  Regents  of  New  York.  The  results  were  published  in 
two  volumes,  the  firsit  covering  the  period  1826-1850  and  the  sec- 
ond from  1850-1868. 

2.  Monthly  and  annual  normals  given  in  Noe.  277  and  353  of 
the  "Smithsonian  Contributions  to  Knowledge,"  published  in 
1876  and  1881.  The  diata  presented  in  these  works  were  derived 
by  Mr.  C.  A.  Sehott  from  all  available  sources,  including  the  first 
series  of  New  York  Begen(ts'  reports,  the  records  taken  under 
the  supervision  of  the  Smithsoniam  Institution,  the  U.  S.  Army 
and  the  U.  S.  Patent  Office. 

3.  Records  of  stations  of  the  National  Signal  Service  and 
Weather  Bureau. 

4.  The  reports  of  the  New  York  State  Meteorological  Bureau, 
'issued  monthly,  1889-1892,  from  Cornell  University. 

5.  Miscellaneous  records  published  in  the  United  States 
Weather  Review  or  fuirnished  to 'the  writer  by  indepeindeint  ob- 
servers. 

Tbmperaturb  Normals. 

Owing  to  the.  large  differences  whicfh  obtain,  between  the  tem- 
penature  of  the  same  month  in  successive  years,  reliable  average 
or  normal  values  can  be  derived  only  from  records  extending 
over  a  long  i)eriod.  Such  records  are  not  numerous  in  this  State; 
and  few  of  those  which  exist  have  been  obtained  under  pre- 
cisely the  same  circumstances  from  first  to  last.    Satisfactory 
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values  can,  however,  be  determined  for  a  few  points  in  yarioas 
sections  of  the  State  and  the  normals  of  adjacent  stations  may 
be  derived  from  these  by  comparing  the  shorter  with  the  longer 
records  moBth  by  month,  since  the  differences  between  the  tem- 
peratures at  adjacent  stations  are  much  mofre  constant  than  the 
temperaitures  themselves.  But  before  using  this  method  it  is 
necessary  to  ascertain  the  limits  of  distance  within  which  the 
temperatures  have  a  similar  variation,  especially  in  a  region  sit- 
uated, like  New  York,  near  the  usual  path  of  storms.  For  ex- 
ample, a  cyclonic  depression  passing  south  of  this  State  may 
give  a  warm  wave  over  the  southern  counties,  while  anticyclonic 
conditions  and  extreme  oold  prevail  in  the  northern  section. 
Further,  the  inversion  of  temperature,  or  decrease  with  height, 
occurring  within  anticyclonic  areas,  is  frequently  the  source  of 
deviation  from  the  usual  thermal  relations  between  highland 
and  valley  statfons. 


New  York  Wbatubr  Bosbau. 


511 


o 
Eh 


e 

I 


I 
e 


9 

o 

sz: 

o 


\ 


*JV9 X     '  jUOOOOOOOOO 


'9snSuy 


ooooooooo 


£ 


•^inr 


•    •    ••«■«    «• 
ooooooooo 


a 


'XiViuqdj 


^ooooooooo 


'Xjvnovf 


Qooddooooo 


s 

« 

3 

o 

St: 


•JTOX 


'^sn^ny 


2 


•  «-4ao^iooooi^r4 


^^  ^oooeoeQOt^Ok 


•^inr 


^O  00  M  O  «D -^^  O  5r  QO 


'Xjvaiqaj 


;.eooao<Doo>at>a<i 

>      >       •  ■ 


V.VW   -^0   <dV  ^   V^  < 

OL     •      •      >      .      « 


'Xjvnavf 


'pjOOOi  B,J«92. 


9;SMt:SgSSS^ 


9 

1^- 


1^ 


05 
O 

OD 


o> 


oo 


00 


•  ^£.  —^  ^_      •      •      •      •      • 

*^M«e^iO«Ot.Q0Ok 


Eighth  Anncal  Kepobt  of  thb 


1 

1 

■™.i 

.=:Se£S2a222e8  r 

■imanT 

i2=22SS;35S!iS5  : 

■^e 

^tssstatsssgss  : 

S"°°"°°°°°° ; 

■Lnnavr 

^disdddodoooddej 

si 

■"•A 

■wnanT 

• 

imr 

1 

1="°=-==---  i 

•&ntuq»A 

gis=do--(pi~---^- 

■iMatnt 

S  1 
s  s 

|-eeoo««o=.r- 

iS"S^8§S§lli§2 

■moRwm 

3^S8SISSg8SS|S| 

(2 

vmi    JO    jaqinnH 

aS'-5S25=5li2SSa 

1 
S 

i 

niMN  WlA 

New  York  Weather  Bureau.  513 

ft 

In  order  to  obftain  a  numerioal  expression  of  the  reliability 
of  the  normals  as  derived  both  from  independent  record®  and  by 
comparison  with  adjaeenit  sijations,  a  method  developed  and  ex- 
tensively used  by  Dr.  J.  Hann  was  employed,  the  results  of  the 
computations  appearing  in  tables  31  and  32.  The  mean  varia- 
bility of  temperatuipe,  as  ii^own  in  table  31,  is  the  average  differ- 
ence between  monthly  or  annual  normals  and  the  individual 
values  from  which  the  normals  are  derived.  In  the  same  Way, 
,  table  32  gives  the  average  variability  to  which  the  temperature 
differences  between  several  pairs  of  statioffis  are  subject. 

To  determine  the  probable  error  of  the  means  or  normals  ob- 
tained from  data  subject  to  the  given  degrees  of  variation,  the 

foUovong  modification  of  Peters'  formula* is  used:rni=.84:5 


where  r™  is  the  probaible  error  of  the  mean  of  normal,  V  is  the 
average  deviation  from  the  mean  value,  or  the  variability,  and 
n  is  the  number  of  years  covered  by  the  record. 

The  maximum  variability  of  means  was  found  by  a  trial  of 
several  records  to  be  fairly  represented  by  the  values  for  January 

9 

and  February,  and  the  minimum  by  those  of  July  and  August, 
The  character  of  the  variation  of  differences  is  also  best  indicated 
by  the  midsummer  and  midwinter  rates, and  hence  only  the  above 
four  months  and  the  year  are  included  in  the  tables.  It  will  be 
seen  that  the  nopmal  of  CJooperstown,  whose  record  is  the  longest 
of  the  series,  is  liable  to  errors,  amounting  to  0.6  degrees  in 
winter  and  0.4  degrees  in  summer,  while  at  the  remaining  sta- 
tions the  uncertainty  is  considlerably  greater  than  at  Ckjopers- 
town  during  the  winter  months.  In  several  cases,  however,  er- 
rors of  observation,  or  in  the  published  records,  undoubtedly 
affect  the  results  to  some  degree;  hence  the  average  variability 
at  the  foot  of  the  table  is  derived  from  three  stations  whose  data 
were  known  to  be  reliable,  rather  than  from  the  entire  number. 
For  the  same  reason,  only  the  pairs  of  stations  in  table  32  num- 

*  Reducible  subatantlAlly  to  Fechner*a  formuU  used  by  Dr.  Hann.  A  strict  accuracy  would 
require  tlie  probable  error  of  the  TariabiUty  itself  to  be  taken  into  account,  but  this  is  not 
necessary  in  the  present  case. 
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bered  3,  4,  6,  6,  7,  8,  11  and  12  oan  be  f  nlly  reUed  upon  «»  deter- 
mining the  variabiJitj  of  actual  temperature  diflferencee.  The 
results  of  pair  No.  13  are  al^o  undoubtedly  reliable  for  the  winter 
months. 

A  glance  at  the  tables  suffices  to  ahofw  the  great  stabiltty  of 
differences  between  regions  as  widely  sex^arated  aa  the  Atlantic 
€k)ast  and  the  Oreat  Lakes,  or  the  Coast  and  the  lower  Ohamplaiiir 
valley;  and  also,  in  the  case  of  Gooperstown  and  Genltral  Park, 
proves  the  effect  of  differences  of  altitude  to  be  small  in  Central 
!New  York.  Thus,  while  a  single  normal  derived  from  a  record  of 
thirty-eight  years  is  isiubject  to  a  probable  error  of  0.6  degrees,  a 
system  of  ooncurrent  observations  extending  over*  twenty  years 
would  suffice  tq,  reduce  the  uncertainty  of  differences  between  even 
remote  stations  to  about  half  of  that  amount. 

The  case  may  also  be  stated  thus:  Adopting  4.0  degrees  as  the 
average  variability  for  January,  a  record  of  forty-flve  years  is 
foun^  necessary  to  reduce  the  probable  error  of  the  normal  to 
0.5  degrees;  whereas,  with  a  variability  of  differenoes  as  great  as 
1.6  degrees  between  Central  Park  and  Barlington,  only  ten  years 
are  required  to  reduce  the  relative  error  to  the  same  amount* 

In  view  of  the  advantages  thus  to  be  derived  from,  the  use  of 
a  series  of  records  embracing  the  same  yeaiB  at  a  large  number 
of  stations,  an  effort  was  made  at  the  ibeginning  of  this  investiga- 
tion to  deduce  the  normals  from  the  first  series  of  Brents'  ob- 
servatioBS  at  the  academies  of  the  State  during  the  period  1826- 
1850.  All  of  the  longer  records  were  examined  and  compared, 
month  by  month,  and  in  this  manner  a  large  nnmber  of  errors 
(many  of  which  are  systematic)  were  detected  in  the  published 
tables.  In  a  few  cases  the  records  proved  to  be  quite  satisfactory 
(notably  those  of  Albany,  Kinderhook,  and  in  a  lesser  degree, 
Eochester).     It  is  a  peculiarity^  of  these  early  observation,  not 

easily  explained,  that  the  mean  temperatures  for  January  are 

— 

*The  abovA  formula  may  be  traaiformed  to  n=0.71 ;  where  V  Is  the  TarlabUity,  R  It  » 

definite  value  of  the  probable  error  (n  this  case  0.5*),  and  n  is  the  number  of  years  required 
to  re  luce  the  probable  error  to  the  given  amount. 
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ahnjost  uniformly  too  high,  in  a  torge  number  of  cases  exoeeding 
the  values  for  February.  Many  ,of  the  defects  are,  no  doubt,  due 
to  the  diflficultv  of  making  the  fipst  observation  preei»ely  at  eun- 
rise,  aind  to^  the  variable  'hour  of  the  la«t  observation,  ome  hour 
after  sunset.* 

In  t?he  seioondj  period  of  the  Regents'  system  of  observatiooiBy 
between  1850; and  1868,  fixed  hours  were  employed  to  advantage, 
and  several  valuable  records  have  be^ni  obtained  from  this  series. 

It  was  finally  decided  to  base  the  system  of  normals  upon  recent 
observations,  in  which  istandard  iu'struments  were  employed  under 
knownil  conditiioais  of  exposuiie.  Comtinuoue  records  lat  the  sta- 
tions, Central  Park,  Ooopenstown  and  Rochester,  each  covering 
the  period  1871-1891,  were  used  as  the  standiards  of  the  system. 
All  shorter  records  were  compared  with  these,  month  by  moiuth, 
and  the  .relation  between  the  temperature  conditions  of  the 
standard  and  secondary  stations  thus  determined.  The  normals 
in  the  table  are  then  to  be  consideired  as  applying  to.  the  twenty- 
one  year  period,  even  for  observations  made  prior  to  1870,  as  it 
was  still  possible  to  oompare  these  with  the  record  of  Oooi>ers- 
town. 

(Several  recoirds  of  great  merit  are  not  credited' in  the  toble  of 
normals  with^  the  full  periods  over  which  their  observations  ex- 
tend, isince  the  continuity  of  the'series  was  broken  by  important 
changes  in  the  location  of  thermometers,  as  became  apparent  at 
once  upon  comparison  of  successive  monthly  and  annual  values 
with  the  Tecords  of  adjacent  stations.  In  nearly  all  cases  of  this 
nature  the  means  given  in  the  table  were  derived  from  the  later 
portions  of  the  records. 

The  results  of  table  31  show  the  mean  of  a  twenty-one  years' 
period  to  be  liable  to  a  maximum  deviation  of  0.8  degrees  from  the 
true  normal.  The  record  of  Cooperstown  might  be  considered  to 
afford  a  basis  for  the  reduction  of  the  whole  system  to  a  thirty- 
eight  year  period,  with  a  maximum  error  of  0.6  degrees;  but  it 
was  deemed  best  not  to  attempt  this  upon  the  authority  of  a  single 
record.      The  twenty-one  and  thirty-eight  years'  averages  for 


*  In  many  caaeB,  irreg:ularities  la  the  temperature  records  appear  to  be  due  to  a  change  of 
ohMrrers. 
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Coopenstown  in  general  show  a  fairly  close  agreement;  the  maxi- 
mum  deviation  being  0.9  degrees  in  May,  and  that  of  the  annual 
mean  0.3  degrees. 

It  will  be  »eeai,  finally,  that  a  thoroughly  satisfiactory  deter- 
mination of  normals  for  the  enitire  State  can  not  yet  be  made. 
lUbany  important  localities  are  represented  by  but  four  year's  of 
observatiofli,  giving  an  average  relative  error  of  from  0.5  degrees 
to  1  degree  for  the  State  at  large.  The  observatioois  now  being 
carried  on  at  numerous  stations  by  members  of  the  Stalte  Weather 
Service  may  be  expected  to  supply  the  needed  data  in  the  course 
of  a  few  years. 

AVBRAOB  BaINFALL. 

The  average  vaJuee  of  -rainifall  giveoi  in  table  14  were  derived 
from  nearly  all  available  records  of  a  length  sufficient  to  subordi- 
nate accidental  to  penmanent  features.  The  monthly  and  ainnual 
totals  for  each  station  were  examined,  and  a  few  obviously  in- 
correct values  were  omitted  from  the  computations;  while  re- 
cords having  large  systematic  differences  from  those  of  neigh- 
boring stations  were  rejected  altJogether,  unless  all  of  the  con^ 
ditions  attending  the  observations  were  known  to  be  satisfac- 
tory. In  most  cases  however,  the  records  show  a  general  agree- 
ment as  to  the  characteristic  features  of  rainfall  distribution 
over  the  State  and  also  coniform  to  definite  types  of  annual 
fluctuaition ;  from  which  it  is  concluded  that  accidental  errors  are 
not  so  numerous  as  to  very  materially  affect  the  averages.  In 
the  majority  of  cases  the  observations  were  made  under  the 
direction  or  general  supervision  of  the  Boaird  of  Regents  or  the 
Smithsonian  Institutioin,  and  observer  were  supplied  with 
gauges  of  a  satisfactory  pattern. 

An  estimate  of  the  Teliability  of  permainence  of  the  averages  of 
table  24  will  be  of  value  here.  As  the  result  of  an  extensive 
investigation  of  many  hundreds  of  records  obtained  from  all  parts 
of  the  world,  Mr.  A.  Binnie  of  the  Institute  of  Civil  Engineers 
of  Great  Britain  gives  the  following  probable  errors  of  annual 
rainfall  averages  covering  various  periods: 


New  Yobk  Weather  Burkau.  517 

The  probable  eiTor  of  a  35  years  record  is  1.78  per  ceout.  of  the 
annual  amount. 

The  probable  error  of  a  30  years  record  is  2.26  per  cent,  of  the 
annual  anioun/t. 

The  prabable  error  of  a  25  years  record  is  2.75  per  cent,  of  the 
annual  amount. 

The  probaWe  error  of  a  20  years  record  is  3.24  jper  cent,  of  the 
annual  amount. 

The  proibable  erpor  of  a  15  years  record  is  4.75  per  cent,  of  the 
annual  amount. 

The  proibable  error  of  a  10  years  record  is  8.22  per  cent,  of  the 
annual  amount. 

These  values  were  generally  found  to  include  both  irregular 
and  possible  secular  yariiatioins  of  rainfall.  As  the  uncertainty  of 
monthly  averages  is  not  given^a  romgh  estimate  is  here  attempted 
by  the  method  of  variability,  as  explained  in  the  case  of  tempera- 
lure  normals.  The  average  deviations  of  the  single  monthly 
values  from  their  means  were  found  to  be  as  follows  for  the 
thirty-eight  years  record  of  Cooperstown 

The  average  variability  of  rainfall  for  January=34  per  cent,  of 
the  total. 

The  avemge  variability  of  rainfall  for  February=42  per  cent 
of  the  total. 

The  average  variability  of  rainfall  for  June==36  per  cent,  of 
the  total. 

The  average  variability  of  rainfall  for  July=32  per  cent,  of 
the  total. 

Mean  for  the  four  months=35  per  cent,  of  the  total. 

Prom  the  mean  variability,  35  per  cent.,  the  following  probable 
errors  of  the  average  monthly  values  are  found  by  the  formula 
of  page  513: 

For  a  40  years  leoord  the  probable  error  of  monthly  means 
=6  per  cent. 

For  a  30  years  record  the  probable  error  of  monthly  means 

=6  per  cent. 

For  a  20  years  record  the  probable  error  of  monthly  means 

=S  per  cent 
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For  a  15  yeare^  record/  the  probable  error  of  monthly  means 
=10  per  oent 

For  a  10  yeare'  record  the  probable  error  of  monthly  means 
=12  per  cent. 

As  stated,  these  values  are  but  rough  approximations,  since 
the  departures  from  rainfall  averages  do  not  fully  meet  the  defi- 
nition of  residuals  as  employed  in  the  method  of  least  squares. 

All  records  under  ten  years  in  length  were  corrected  for  the 
general  excess  or  deficiency  of  I'ainfall  during  their  i)eriod  by 
comparison  with  the  nearest  station  having  an  established  nor- 
mal, no  correction  being  attempted,  as  a  rule,  for  longer  series* 
A  few  four  and  five  years'  averages  have  been  admitted'  when 
longer  records  were  lacking,  in  case  the  deviation  from  neighbor- 
ing stations  was  of  a  somewhat  constant  character,  as,  for  ex- 
ample, in  comparing  the  rainfall  of  the  Adirondack  plateau  with 
that  of  the  Champlain  valley,  an  excess  in  the  rainfall  of  the 
former  over  the  latter  region  was  almost  uniformly  noted  in  the 
case  of  individual  months. 
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NINTH    A.NNUAL  REPORT 


OF  THE 


Agricultural    Experiment  Station  of 

Cornell  University. 


STATE  OF  NEW  YORK: 

Dbpabtmekt  of  Aobicultube, 

Albany,  Janua/ry  15,  1897. 

To  the  Honorahle  the  Legislature  of  the  State  of  New  York : 

In  aceordance  with  the  proyisions  of  the  statutes  relating  thereto, 
I  have  the  honor  to  herewith  transmit  the  Ninth  Annual  Report  of 
the  Agricultural  Experiment  Station  at  Cornell  University. 

CHARLES  A.  WIETING, 

Commissioner  of  AgricvK/ure. 


REPORT. 


Ithaca,  N.  Y.,  January,  1897. 

To  the  Commissioner  of  Agriculture,  Albany,  N.  7.: 

Sir. — ^I  have  the  honor  to  transmit  herewith  the  ninth  annual 
report  of  the  Agricultural  Experiment  Station  of  Cornell  Uni- 
versity, in  accordance  with  the  act  of  Congress  of  March  2, 1887, 
establishing  the  Station. 

In  addition  to  the  general  report  of  the  director  and  the  spec- 
ial reports  of  his  scientific  coadjutors,  this  document  includes 
two  appendices,  one  of  which  contains  the  bulletins  published 
by  the  Station  during  the  year  and  the  other  a  detailed  state- 
ment of  the  receipts  and  expenditures. 

The  Experiment  Station  of  Cornell  University  is  supported  by 
an  annual  appropriation  from  the  Federal  treasury.  But  under 
chapter  437  of  the  Laws  of  New  York  for  1896  an  appropriation 
of  J16,000  was  made  to  the  Station  to  be  expended  in  horticul- 
tural investigations,  eixperiments  and  instruction  in  the  Fourth 
Judicial  Department.  This  work  has  been  the  leading  feature 
of  the  year,  and  the  staff  have  been  greatly  encouraged  by  the 
growing  interest  which  it  has  awakened  in  the  rural  population. 
The  labors  of  the  staff  have  been  unusually  arduous,  and  some 
of  them  have  suffered  in  health  in  consequence.  If  it  is  the  de- 
sire of  the  State  that  this  work  of  university  extension  in  agri- 
culture be  continued,  the  authorities  of  Cornell  University  stand 
ready  to  undertake  it,  though  some  improvements  in  the  organ!- 
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zation  of  the  Station  staff  will  be  necessary  in  order  to  meet  the 
constantly  increasing  demands  which  the  work  of  the  Station 
has  already  called  forth. 

I  have  the  honor  to  be  your  obedient  servant, 

J.  G.  SCHURMAN, 
President  of  OameU  UniverHtif. 


Report  of  the  Director. 


To  the  President  of  Cornell  University: 

Sir:  I  have  the  honor  to  transmit  herewith  my  ninth  annual 
report,  with  those  of  the  treasurer,  the  chemist,  the  botanist  and 
the  plant  pathologist,  the  entomologist,  the  agricultnrist,  the 
horticultnrist  and  that  of  the  assistant  professor  of  dairy  hus- 
bandry and  animal  industry;  together  with  an  appendix  of 
eighteen  bulletins,  covering  the  year  ending  December  31,  1896. 
Also,  a  detailed  statement  of  the  receipts  and  expenditures  for 
the  fiscal  year  ending  June  30,  1896. 

The  reports  and  bulletins  give,  in  brief,  an  outline  of  the  work 
undertaken  and  accomplished,  with  suggestions  as  to  future  op- 
erations, together  with  the  results  of  the  year's  work,  so  far  as 
they  have  been  published.  In  addition  to  results  reached  by  ex- 
perimentation, much  valuable  information  has  been  secured  by 
studying  the  condition  of  various  branches  of  agriculture  in 
many  localities  throughout  the  State.  In  so  large  a  State  as 
New  York  the  conditions  as  to  climate,  soil  and  tillage  vary  so 
widely  that  only  by  a  study  of  growing  crops  in  various,  localities, 
and  where  serious  damage  to  plants  occurs,  can  the  most  satis- 
factory results  be  secured. 

Chapter  437  of  the  Laws  of  1896  provided  funds  to  be  expended 
in  the  Fourth  Judicial  Department  in  "Conducting  investiga- 
tions and  experiments  in  horticulture;  in  discovering  and  rem- 
edying the  disease  of  plants,  vines  and  fruit  trees ;  in  ascertain- 
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ing  the  best  meanB  of  fertilizing  vineyard,  fruit  and  garden  plan- 
tations, and  of  making  orchards,  vineyards  and  gardens  prolific; 
in  disseminating  horticultural  knowledge  by  means  of  lectures  or 
otherwise,  and  in  preparing  and  printing  for  free  distribution 
the  results  of  such  investigations  and  experiments,  and  such 
other  information  as  may  be  deemed  desirable  and  profitable  in 
promoting  the  horticultural  interests  of  the  State."  The  Fed- 
eral law,  known  as  the  "  Hatch  Act,"  passed  March  2,  1887,  has 
a  much  wider  scope  and  permits  investigations  to  be  carried  on 
in  all  subjects  related  to  Agriculture. 

The  funds  provided  by  the  State  for  Carrying  on  this  work  have 
been  expended,  in  part,  in  publishing  information  believed  to  be 
both  desirable  and  profitable,  though  such  information  was  not 
secured  entirely  by  our  own  scientific  investigations. 

An  effort  has  been  made  to  awaken  an  interest  in  rural  pur- 
suits by  imparting  instruction  to  both  young  and  old  by  means 
of  schools  and  lectures  at  central  points.  The  value  of  this  work 
has  been  so  heartily  appreciated  by  the  people,  and  so  many  have 
joined  the  agricultural  science  reading  courses,  that  provision 
should  be  made  for  continuing  the  work.  To  do  this  a  special 
corps  of  instructors  and  investigators  will  have  to  be  provided, 
as  the  work  has  outgrown  the  provisions  which  have  been  made 
for  carrying  it  forward.  The  present  force  can  direct  and  sim- 
plify the  work,  supervise  the  expenditures  and  the  publications, 
and  select  expert  assistants  to  perform  the  major  part  of  the 
work,  but  the  staff,  as  now  constituted,  is  unable  to  meet  the 
demands  which  are  made  and  which  are  increasing  day  by  day. 

Never  before  has  there  been  such  an  awakening  or  such  an 
earnest  desire  for  instruction  in  rural  affairs.  The  people  of  the 
State  are  calling  for  help  in  all  lines  of  Agriculture;  they  de- 


Report  of  the  Director.  9 

mand  facts  which  may  serve  to  give  direct  help,  and  instruction 
as  to  the  best  methods  whereby  desired  results  may  be  reached 
most  economically. 

Within  the  past  few  years  much  has  been  done,  and  well  done, 
to  instruct  the  rural  population  in  those  subjects  which  are  di- 
rectly related  to  the  production  of  animals,  the  cultivation  of 
plants  and  the  betterment  of  rural  homes.  Thousands  of  pub- 
lications are  sent  out  by  the  Station  annually,  and  we  have  rea- 
son to  believe  that  they  are  read  with  pleasure  and  profit.  Hun- 
dreds of  letters  are  at  hand  which  give  evidence  that  the  publi- 
cations  are  highly  appreciated. 

It  is  found  that  many  persons  residing  in  the  cities  and  villages 
own  land  which  they  either  farm  or  control.  These  persons  have 
shown  unusual  interest  in  the  investigations  which  have  been 
conducted  and  in  the  Station  publications.  It  is  believed  that 
the  interest  shown  by  this  class,  who  have  a  natural  love  for 
rural  pursuits,  is  stimulating  the  country  people,  who  have  had 
fewer  opportunities  for  study  and  research. 

The  eighteen  bulletins  published  during  the  year  contain  522 
pages.  About  12,000  copies  of  each  issue  have  been  sent  out, 
or  more  than  six  million  pages,  embodying  the  results  of  investi- 
gations and  observations  made  by  the  Station  staff.  In  addition, 
some  700  bound  copies  of  the  complete  transactions  of  the  year 
are  forwarded  to  other  stations  and  to  libraries. 

Herewith  appended  is  a  list  of  the  bulletins  published  since  the 
organization  of  the  Station  under  the  Federal  act  of  March  2,^ 
1887,  a  copy  of  which  is  hereunto  attached,  and  also  chapter 
437  of  the  Laws  of  the  State  of  New  York,  passed  May  9, 1896. 


Bulletins  of  Cornell  University  Agricultural  Experi- 
ment Station,  1888  to  1897. 


« 


« 


« 
« 


*  1  Experimental  Dairy  House. 

*  2  Feeding  Lambs  for  Fat  and  Lean. 

*  3  Insectary  of  Cornell  University.    Wireworm. 

*  4  Growing  Com  for  Fodder  and  Ensilage. 

*  '5  Lean  Meat  in  Mature  Animals. 
6  Fodders  and  Feeding  Stuffs. 

*  7  Influences  Affecting  Sprouting  of  Seeds. 
8  Different  Rations  for  Fattening  Lambs. 

*  9  Windbreaks  in  their  Relation  to  Fruit. 
*10  Tomatoes. 

*11  Saw  Fly  Borer  in  Wheat. 

12  Apparatus  for  Drying  in  Hydrogen  and  Extracting  Fat. 

13  Leaching  of  Farm-yard  Manure. 
*14  Strawberry  Leaf  Blight. 

•15  Sundry  Investigations  of  1889. 

*16  Growing  Corn  for  Fodder  and  Ensilage. 

•17  Cochran's  Method  for  Testing  Milk. 

18  Experiences  in  Spraying. 

19  Condition  of  Fruit  Growing  in  Western  New  York. 
•20  Cream  Raising  by  Dilution. 

•21  Tomatoes. 

*22  Grain  for  Cows  at  Pasture. 

*23  Insects  Injurious  to  Fruit. 

•24  Clover  Rust 

♦25  Sundry  Investigations  of  1890. 

•26  Egg  Plants. 

•27  Farm  Manures. 

*28  Forcing  Tomatoes. 

•29  Cream  Raising  by  Dilution. 

*30  Influence  of  Electric  Light  on  Green-house  Plants. 


*  Eilitiou  exhausted. 
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*31  Forcing  English  Cucumbers. 

*32  Tomatoes. 

*33  Wireworms. 

*34  Dewberries. 

*35  Combination  of  Fungicides  and  Insecticides. 

*36  Orain  for  Cows  at  Pasture. 

*37  Sundry  Investigations  of  1891. 

38  Native  Plums  and  Cherries. 

39  Creaming  and  Aerating  Milk, 

40  Removing  Tassels  from  Corn. 

41  Steam  and  Hot  Water  for  Heating  Green-house. 
*42  Electro  Horticulture. 

*43  Trouble  of  Winter  Tomatoes. 

*44  Pear  Tree  Psylla. 

*45  Tomatoes. 

*46  Mulberries. 

*47  Feeding  Lambs  and  Pigs. 

*48  Spraying  Apple  Orchards. 

49  Sundry  Investigations  of  1892. 

♦50  The  Bud  Moth. 

•51  Four  New  Types  of  Fruit. 

♦52  Cost  of  Milk  Production. 

53  iBdema  of  the  Tomato. 

♦54  Dehorning. 

65  Green-house  Notes. 
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101  The  Spraying  of  Trees  and  the  Canker  Worm, 

*102  General  Observations  in  Care  of  Fruit  Trees. 

*103  Soil  Depletion  in  Respect  to  Care  of  Fruit  Trees. 

104  Climbing  Cutworms  in  Western  New  York. 

105  Test  of  Cream  Separators. 

106  Revised  Opinions  of  the  Japanese  Plums. 

107  Wireworms  and  the  Bud  Moth. 

*108  The  Psylla  and  New  York  Plum  Scale. 

109  Geological  History  of  the  Chautauqua  Grape  Belt. 

110  Extension  Work  in  Horticulture. 

111  Sweet  Peas. 

112  The  1895  Chrysanthemums. 

113  Diseases  of  the  Potato. 

114  Spraying  Calendar. 

115  The  Pole  Lima  Beans. 

116  Dwarf  Apples. 

117  Fruit  Brevities. 

*118  Food  Preservatives  and  Butter  Increasers. 

119  Texture  of  the  Soil. 
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ACT  OF  1887  ESTABLISHING  AGRICULTURAL  EXPERI- 
MENT STATIONS. 

An  Act  to  establish  agricultural  experiment  stations  in  connec- 
tion with  the  colleges  established  in  the  several  States  under 
the  provisions  of  an  act  approved  July  second,  eighteen  hun- 
dred and  sixty-two,  and  of  the  acts  supplementary  thereto. 
Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the 
United  States  of  America  in  Congress  assembledj  That  in  order  to 
aid  in  acquiring  and  diffusing  among  the  people  of  the  United 
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States  useful  and  practical  information  on  subjects  connected 
with  agriculture,  and  to  promote  scientific  investigation  and 
experiment  respecting  the  principles  and  applications  of  agri- 
cultural science,  there  shall  be  established,  under  direc- 
tion of  the  college  or  colleges  or  agricultural  department  of  col- 
leges in  each  State  or  Territory  established,  or  which  may  here- 
after be  established,  in  accordance  with  the  provisions  of  an  act 
approved  July  second,  eighteen  hundred  and  sixty-two,  entitled 
"An  act  donating  public  lands  to  the  several  States  and  Terri- 
tories which  may  provide  colleges  for  the  benefit  of  agriculture 
and  the  mechanic  arts,"  or  any  of  the  supplements  to  said  act, 
a  department  to  be  known  and  designated  as  an  "  agricultural 
experiment  station:"  Provided,  That  in  any  State  or  Territory 
in  which  two  such  colleges  have  been  or  may  be  so  established 
the  appropriation  hereinafter  made  to  such  State  or  Territory 
shall  be  equally  divided  between  such  colleges,  unless  the  Legis- 
lature of  such  State  or  Territory  shall  otherwise  direct. 

Sec.  2.  That  it  shall  be  the  object  and  duty  of  said  experiment 
stationsto  conduct  original  researches  or  verify  experiments  on  the 
physiology  of  plants  and  animals;  the  diseases  to  which  they  are 
severally  subject,  with  the  remedies  for  the  same;  the  chemical 
composition  of  useful  plants  at  their  different  stages  of  growth; 
the  comparative  advantages  of  rotative  cropping  as  pursued 
under  a  varying  series  of  crops;  the  capacity  of  new  plants  or 
trees  for  acclimation;  the  analysis  of  soils  and  water;  the  chem- 
ical composition  of  manures,  natural  or  artificial,  with  experi- 
ments designed  to  test  their  comparative  effects  on  crops  of 
different  kinds;  the  adaptation  and  value  of  grasses  and  forage 
plants;  the  composition  and  digestibility  of  the  different  kinds 
of  food  for  domestic  animals;  the  scientific  and  economic  ques- 
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tions  inyolved  in  the  production  of  butter  and  cheese;  and  such 
other  researches  or  experiments  bearing  directly  on  the  agricul- 
tural industry  of  the  United  States  as  may  in  each  case  be 
deemed  advisable,  having  due  regard  to  the  varying  conditions 
and  needs  of  the  respective  States  or  Territories. 

Sac.  3.  That  in  order  to  secure,  as  far  as  practicable,  uniform- 
ity of  methods  and  results  in  the  work  of  said  stations,  it  shall 
be  the  duty  of  the  United  States  Commissioner  of  Agriculture 
to  furnish  forms,  as  far  as  practicable,  for  the  tabulation  of  re- 
sults of  investigation  or  experiments;  to  indicate  from  time  to 
time  such  lines  of  inquiry  as  to  him  shall  seem  most  important; 
and,  in  general,  to  furnish  such  advice  and  assistance  as  will 
best  promote  the  purpose  of  this  act.  It  shall  be  the  duty  of 
each  of  said  stations  annually,  on  or  before  the  first  day  of  Feb- 
ruary, to  make  to  the  governor  of  the  State  or  Territory  in  which 
it  is  located  a  full  and  detailed  report  of  its  operations,  including 
a  statement  of  receipts  and  expenditures,  a  copy  of  which  report 
shall  be  sent  to  each  of  said  stations,  to  the  said  Commissioner 
of  Agriculture,  and  to  the  Secretary  of  the  Treasury  of  the 
United  States. 

Sec.  4.  That  bulletins  or  reports  of  progress  shall  be  published 
at  said  stations  at  least  once  in  three  months,  one  copy  of  which 
shall  be  sent  to  each  newspaper  in  the  States  or  Territories  in 
which  they  are  respectively  located,  and  to  such  individuals 
actually  engaged  in*  farming  as  may  request  the  same,  and  a» 
far  as  the  means  of  the  station  will  permit.  Such  bulletins  or 
reports  and  the  annual  reports  of  said  stations  shall  be  trans- 
mitted in  the  mdils  of  the  United  States  free  of  charge  for  post- 
age, under  such  regulations  as  the  Postmaster-General  may  from 
time  to  time  prescribe. 
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Seo.  5.  That  for  the  purpose  of  paying  the  necessary  expenses 
of  conducting  investigations  and  experiments  and  printing  and 
distributing  the  results  as  hereinbefore  prescribed,  the  sum  of 
fifteen  thousand  dollars  per  annum  is  hereby  appropriated  to  each 
State,  to  be  specially  provided  for  by  Congress  in  the  appropria- 
tions from  year  to  year,  and  to  each  Territory  entitled  under 
the  provisions  of  section  eight  of  this  act,  out  of  any  money  in 
the  Treasury  proceeding  from  the  sales  of  public  lands,  to  be  paid 
in  equal  quarterly  payments,  on  the  first  day  of  January,  April, 
July,  and  October  in  each  year,  to  the  treasurer  or  other  officer 
duly  appointed  by  the  governing  boards  of  said  colleges  to  re- 
ceive the  same,*  the  first  payment  to  be  made  on  the  first  day 
of  October,  eighteen  hundred  and  eighty-seven:  Provided,  how- 
ever.  That  out  of  the  first  annual  appropriation  so  received  by 
any  station  an  amount  not  exceeding  one-fifth  may  be  expended 
in  the  erection,  enlargement,  or  repair  of  a  building  or  build- 
ings  necessary  for  carrying  on  the  work  of  such  station;  and 
thereafter  an  amount  not  exceeding  five  per  centum  of  such 
annual  appropriation  may  be  so  expended. 

Seo.  6.  That  whenever  it  shall  appear  to  the  Secretary  of  the 
Treasury  from  the  annual  statement  of  receipts  and  expenditures 
of  any  of  said  stations  that  a  portion  of  the  preceding  annual 
appropriation  remains  unexpended,  such  amount  shall  be  de- 
ducted from  the  next  succeeding  annual  appropriation  to  such 
station,  in  order  that  the  amount  of  money  appropriated  to  any 
station  shall  not  exceed  the  amount  actually  and  necessarily 
required  for  its  maintenance  and  support. 

Sec.  7.  That  nothing  in  this  act  shall  be  constructed  to  impair 
or  modify  the  legal  relation  existing  between  any  of  the  said  col- 
leges and  the  government  of  the  States  or  Territories  in  which 
they  are  respectively  located. 
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Bbg.  8.  That  in  States  having  colleges  entitled  under  this  sec- 
tion to  the  benefits  of  this  act  and  haying  also  agricultaral  ex- 
periment stations  established  by  law  separate  from  said  col- 
leges, such  States  shall  be  authorized  to  apply  such  benefits  to 
experiments  at  stations  so  established  by  such  States;  and  in 
oase  any  State  shall  have  established  under  the  provisions  of 
Baid  act  of  July  second  aforesaid,  an  agricultural  department 
or  experimental  station,  in  connection  with  any  university,  col- 
lege, or  institution  not  distinctively  an  agricultural  college  or 
school,  and  such  State  shall  have  established  or  shall  hereafter 
establish  a  separate  agricultural  college  or  school,  which  shall 
have  connected  therewith  an  experimental  farm  or  station,  the 
Legislature  of  such  State  may  apply  in  whole  or  in  part  the 
appropriation  by  this  act  made  to  such  separate  agricultural 
college  or  school,  and  no  Legislature  shall  by  contract  express 
or  implied  disable  itself  from  so  doing. 

Sbx3.  9.  That  the  grants  of  moneys  authorized  by  this  act  are 
made  subject  to  the  legislative  assent  of  the  several  States  and 
Territories  to  the  purposes  of  said  grants:  Provided,  That  pay- 
ment of  such  installments  of  the  appropriation  herein  made  as 
shall  become  due  to  any  State  before  the  adjournment  of  the 
regular  session  of  its  Legislature  meeting  next  after  the  passage 
of  this  act  shall  be  made  upon  the  assent  of  the  governor  thereof 
duly  certified  to  the  Secretary  of  the  Treasury. 

Sbc.  10.  Nothing  in  this  act  shall  be  held  or  construed  as  bind- 
ing the  United  States  to  continue  any  payments  from  the  Treas- 
ury to  any  or  all  the  States  or  institutions  mentioned  in  this 
act,  but  Congress  may  at  any  time  amend,  suspend,  or  repeal 
any  or  all  the  provisions  of  this  act. 

Approved,  March  2,  1887. 
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An  Act  making  an  appropriation  for  horticultaral  inveBtigations 
by  the  Cornell  University  Experiment  Station. 

The  People  of  the  State  of  Neu?  York,  represented  in  Senate  and 
Assembly y  do  enoM  as  follows: 

Section  1.  The  sum  of  sixteen  thousand  dollars^  or  so  much 
thereof  as  may  be  necessary,  is  hereby  appropriated  out  of  any 
money  in  the  treasury  not  otherwise  appropriated,  to  be  paid  to 
•the  Agricultural  Experiment  Station  at  Cornell  University,  to  be 
expended  in  the  fourth  judicial  department,  in  conducting  in- 
vestigations and  experiments  in  horticulture;  in  discovering  and 
remedying  the  disease  of  plants,  vines  and  fruit  trees;  in  ascer- 
taining the  best  means  of  fertilizing  vineyard,  fruit  and  garden 
plantations,  and  of  making  orchards,  vineyards  and  gardens 
prolific;  in  disseminating  horticultural  knowledge  by  means  of 
lectures  or  otherwise,  and  in  preparing  and  printing  for  free 
distribution  the  results  of  such  investigations  and  experiments, 
and  such  other  information  as  may  be  deemed  desirable  and 
profitable  in  promoting  the  horticultural  interests  of  the  state. 
Such  experiment  station  may,  with  the  consent  and  approval 
of  the  Commissioner  of  Agriculture,  appoint  horticultural  ex- 
perts to  assist  such  experiment  station  in  the  fourth  judicial 
department.  Such  experts  may  be  removed  by  such  experiment 
station  in  its  discretion,  and  may  be  paid  for  their  services  such 
sum  as  may  be  deemed  reasonable  and  proper,  and  as  shall  be 
approved  by  the  Commissioner  of  Agriculture.  All  of  such  work 
by  such  exi)eriment  station  and  by  such  experts  shall  be  under 
the  general  supervision  and  direction  of  the  Commissioner  of 
Agriculture.  The  sum  appropriated  by  this  act  shall  be  paid 
by  the  treasurer  of  the  state  upon  the  warrant  of  the  comptroller, 
to  the  treasurer  of  Cornell  University,  upon  such  treasurer  filing 
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with  the  comptroller  a  bond  in  such  sum  and  with  such  suretiea 
as  the  comptroller  may  approve,  conditioned  for  the  faithful  ap- 
plication of  such  sum  to  the  purposes  for  which  the  same  i& 
hereby  appropriated.  Such  sum  shall  be  payable  by  the  treas- 
urer of  Cornell  University  upon  vouchers  approved  by  the  officers 
or  agents  of  such  university  having  charge  of  such  experiment 
station,  and  such  vouchers  shall  be  filed  by  the  treasurer  of  Cor- 
nell University  in  the  oflttce  of  the  comptroller  of  the  state. 

I.  P.  BOBERTS. 


Report  of  the  Treasurer. 


The  Cornell  University  Agricultural   Experiment  Station  in 

account  with  the  United  States  Appropriation!  1895-6. 

Dr. 

To  receipts  from  treasurer  of  the  United  States  as 
per  appropriation  for  fiscal  year  ending  June  30, 
1896,  as  per  act  of  Congress  approved  March  2, 

1887 f  13,500  00 

Or. 

By  salaries |8,405  98 

Labor 1,098  29 

Publications 793  74 

Postage  and  stationery 257  46 

Freight  and  express 32  20 

Heat,  light  and  water 5  36 

Chemical  supplies 312  65 

Seeds,  plants  and  sundry  supplies 600  73 

Fertilizers 148  74 

Feeding  stuflfs 157  13 

Library 80  94 

Tools,  implements  and  machinery 96  46 

Furniture  and  fixtures 394  13 

Scientific  apparatus 276  18 

Live  stock 20  00 
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Traveling  expenses |146  45 

Contingent  expenses 10  00 

Building  and  repairs 663  56 


f  13,500  00 


We,  the  undersigned,  duly  appointed  auditors  of  the  corpora- 
tion, do  hereby  certify  that  we  have  examined  the  books  and 
accounts  of  the  Cornell  University  Agricultural  Experiment  Sta- 
tion for  the  fiscal  year  ending  June  30, 1896;  that  we  have  found 
the  same  well  kept  and  classified  as  above,  and  that  the  receipts 
for  the  year  from  the  treasurer  of  the  United  States  are  shown 
to  have  been  {13,500.00,  and  the  corresponding  disbursements 
{13,500.00,  for  all  of  which  proper  vouchers  are  on  file  and  Jiave 
been  by  us  examined  and  found  correct,  thus  leaving  no  balance 
on  hand. 

And  we  further  certify  that  the  expenditures  have  been  solely 
for  the  purpose  set  forth  in  the  act  of  Congress  approved  March 
2,  1887. 

H.  B.  LORD, 
R.  H.  TREMAN, 
[l.  s.]  Auditors. 

Attest: 

Emmons  L.  Williams, 

Custodian, 


Report  of  the  Chemist, 


To  the  Director  of  the  Cornell  University  Agricultural  Experiment 
*  Station: 

Sir.-*-One  hundred  and  eighty-four  samples  were  analyzed  in 
the  chemical  laboratory  of  the  Experiment  Station  during  the 
year  1896,  as  follows: 

Five  samples  of  milk,  for  fat;  four  samples  of  manure  leach- 
ings,  for  fertilizing  value;  fifteen  samples  of  manures,  ditto;  four- 
teen samples  of  grain,  straw  and  chaff,  ditto;  six  samples  of 
soil,  for  nitrogen,  phosphoric  acid  and  potash;  six  samples  of 
clover,  for  nitrogen;  complete  analyses  of  eleven  samples  of 
straws,  grain  and  chaff;  sixteen  samples  of  corn  and  five  samples 
of  beans,  for  fodder  value;  sixty-seven  samples  of  soils,  for  mois- 
ture; nineteen  samples  of  grapes,  for  sugar  and  acid;  three 
samples  of  Paris  green,  for  arsenic;  four  complete  analyses  of 
fertilizers;  four  samples  of  sugar  beets,  for  sugar;  one  sample 
of  corn,  for  moisture;  and  one  sample  of  "Callerine,"  a  food 
preservative. 

Investigations  are  in  hand  on  the  urine  of  the  horse,  the  re 
lation  of  the  composition  of  celery  to  its  quality  and  the  estima- 
tion of  the  pentosans. 

G.O.  CALDWELL. 


Report  of  the  Botanist. 


'To  the  Director  of  the  Cornell  University  Agricultural  Experiment 
Station: 

Sir. — Since  the  presentation  of  the  last  annual  report  from 
the  Botanical  Division  several  changes  have  been  necessitated 
in  the  organization  of  the  staff  of  the  department,  owing  to  the 
resignation  of  Professor  Albert  Nelson  Prentiss  on  account  of 
prolonged  illness,  during  last  February.  Professor  Prentiss  has 
since  died  and  it  seems  fitting  here  to  call  attention  to  his  long 
service  in  the  University,  and  to  his  continued  interest  in  the 
advancement  of  the  work  of  the  Experiment  Station  by  promot- 
ing the  investigations  of  these  botanical  subjects  which  are  pecu- 
liarly related  to  Agriculture. 

In  the  reorganization  of  the  Division  the  Cryptogamic  Botanist 
was  appointed  Botanist.  Dr.  E.  J.  Durand,  the  Assistant  Cryp- 
togamic Botanist,  being  transferred  to  the  instructing  staff  of 
the  University,  Mr.  B.  M.  Duggar  was  appointed  Assistant  Cryp- 
togamic Botanist  of  the  Experiment  Station. 

During  Dr.  Durand's  connection  with  the  Division  of  Botany 
he  made  a  special  study  of  a  serious  disease  of  current  canes 
which  had  been  called  to  our  attention  from  various  localities 
in  New  York.  These  investigations  have  occupied  considerable 
time  owing  to  the  desirability  of  tracing  the  life  history  of  two 
different  but  closely  related  fungi  which  are  parasitic  on  the 
canes.    This  has  been  done  by  the  aid  of  pure  cultures  in  arti- 
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flcial  media.  The  bulletin  is  now  ready  for  publication.  It 
treats  of  the  general  character  of  the  disease,  the  structure  of  the 
fungus,  its  development,  and  suggestions  for  treatment.  The 
fungus  belongs  to  a  genus  which  contains  seyeral  very  injurious 
parasites  of  plants. 

During  the  last  year  I  have  given  considerable  time  to  the 
investigation  of  the  diseases  of  timber  trees,  and  a  bulletin  on 
this  subject  is  nearly  ready  for  publication.  Also  a  bulletin  on 
anthracnoses  of  plants  which  is  the  result  of  several  years  study 
will  be  ready  for  publication  before  very  long. 

Mr.  B.  M.  Duggar,  the  Assistant  Cryptogamic  Botanist,  has 
conducted  a  number  of  investigations  with  remarkable  vigor 
and  has  already  accomplished  a  considerable  amount  of  impor- 
tant work,  though  he  has  been  connected  with  the  department 
for  only  six  months.  Besides  the  work  which  he  did  in  the 
Horticultural  Schools  of  the  State  during  the  summer  and  au- 
tumn, I  would  call  attention  to  the  following  investigations  by 
him.  He  has  nearly  ready  for  publication  a  bulletin  dealing, 
with  a  serious  trouble  of  stored  celery.  This  rot  of  celery  is 
caused  by  a  species  of  Septoria,  which  during  the  summer  is  the 
cause  of  the  so-called  spot  of  celery.  He  has  been  able  to  demon- 
strate that  the  same  fungus  carried  into  the  houses  in  the  autumn 
in  storing  the  celery  spreads  there  on  the  plants  with  entirely 
different  appearances  and  effects.  He  has  also  in  progress  an 
investigation  on  several  different  kinds  of  rot  of  celery  grown 
in  houses  during  the  winter.  This  will  in  the  future  be  pre- 
sented as  a  second  bulletin.  Another  very  important  piece  of 
investigation  is  that  of  the  pear  and  quince  leaf  spot,  which 
owing  to  the  long  period  required  for  the  complete  development 
of  the  parasites  connected  with  it,  will  require  a  longer  time  for 
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its  compleiioii,  but  there  is  scientific  evidence  now  on  hand  to 
indicate  that  important  information  can  be  published  concerning 
these  diseases  when  the  investigations  are  completed.  Besides 
these  definite  lines  of  investigation  Mr.  Dnggar  has  others  in 
progress  on  several  other  plant  parasites,  all  of  which  in  the 
future  will  contribute  to  the  knowledge  of  the  life  histories  of 
'  these  low  forms  of  plant  life,  which  it  is  desirable  to  know  in 
order  to  determine  rational  methods  of  treatment.  Mr.  Duggar 
has  also  conducted  considerable  of  the  correspondence,  answer- 
ing the  letters  of  inquiry  about  plant  diseases. 

I  cannot  close  without  acknowledging  the  important  aid  which 
Professor  Bowlee  of  the  Botanical  Department  has  given  in 
attending  to  the  correspondence  upon  subjects  with  which  he  is 
familiar. 

Considerable  additions  have  been  made  to  the  apparatus  in 

the  department  which  aids  materially  in  the  prosecution  of  the 

^work. 

GEORGE  F.  ATKINSON. 


Report  of  the  Entomologist. 


To  the  Director  of  the  Cornell  University  Agricultural  Experiment 
Station: 

Sir. — ^Ab  the  carrying  out  of  the  Entomological  work  of  the 
Station  has  been  performed  during  the  past  year  almost  entirely 
by  the  Assistant  Entomologist,  I  have  requested  him  to  prepare 
a  report  on  it,  which  I  hereby  transmit. 

JOHN  HENRY  OOMSTOCK. 

To  the  Entomologist  of  the  Cornell  University  Agricultural  Experi- 
ment Station: 

Sir. — ^The  year  1896  has  been  an  exceedingly  busy  and  inter- 
esting one  for  the  Entomological  Division  of  the  Station.  So 
far  as  insect  pests  are  concerned,  the  year  has  been  rather  a 
remarkable  one  in  New  York  State.  The  codlin  moth,  plum 
curculio  and  other  insects  which  can  usually  be  depended  upon 
to  harass  the  fruit-grower  every  year  were  noticeably  much  lesa 
destructive.  But  the  year  was  marked  by  the  appearance  in 
injurious  numbers  of  several  insects  that  had  not  attracted  se- 
rious attention  anywhere  in  our  State  for  more  than  a  decade; 
they  were  thus  new  pests  to  many  farmers  and  fruit-growers. 
The  army  worm  (Leucania  unipuncta),  the  green  fruit  worms 
(Xylina  sp.),  the  pistol-case-bearer  (Ooleophora  malivorella),  and 
the  peach  twig-worm  (Anarsia  lineatella)  were  these  apparently 
"  new  "  insect  pests  that  have  ravaged  New  York  crops  daring 
the  past  year.    Our  notes  contain  considerable  new  information* 
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about  all  of  the  above  insects  and  several  others,  and  this  knowl- 
edge is  being  put  into  the  form  of  bulletins  as  fast  as  possible. 

The  following  bulletins  were  issued  from  this  Division  during 
the  year: 

No.  107.  Wireworms  and  the  Bud  Moth. 

No.  108.  The  Pear  Psylla  and  the  New  York  Plum  Scale. 

No.  123.  Green  Fruit  Worms. 

Another  on  the  pistol-case-bearer  is  ready  for  publication,  and 
our  investigations  in  1896  resulted  in  sufficient  material  for  at 
least  three  more  bulletins  which  we  hope  to  have  ready  for 
publication  before  next  spring.  In  these  three  bulletins  we  ex- 
pect to  discuss  the  army  worm  in  New  York  State,  a  currant 
stem-girdler  and  a  new  raspberry  cane-magot,  and  the  codlin 
moth.  The  first  will  contain  many  new  figures,  the  second  much 
new  information,  accompanied  by  new  illustrations,  and  the  third 
will  embody  some  very  important,  as  well  as  new,  facts  regarding^ 
that  apparently  best-known  of  all  fruit  pests — ^the  apple  worm 
or  codlin  moth. 

Some  important  results  have  been  obtained  in  our  extensive 
peach  borer  experiment,  and  new  ideas  suggested  by  these  are 
now  being  tested.  We  shall  continue  the  experiments  another 
year  at  least 

Considerable  work  has  been  done  by  this  Division  under  the 
auspices  of  the  so-called  Experiment  Station  Extension  or  Nixon 
bill.  The  investigations  undertaken  resulted  in  material  for 
Bulletin  123  and  for  the  bulletin  on  the  pistol-case-bearer,  just 
completed.  The  Assistant  Entomologist  spent  over  a  month  in 
giving  instruction  in  the  horticultural  schools  held  in  different 
parts  of  the  Fourth  Judicial  District. 

The  correspondence  of  the  Division  continues  to  increase  rap- 
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idly,  and  now  occnpies  a  large  share  of  our  time.  But,  believing 
that  this  is  one  of  the  most  valuable  and  important  phases  of 
our  work,  we  continue  to  cheerfully  give  to  every  correspondent 
the  latest  and  best  information  at  our  command.  Nearly  800 
letters  of  inquiry  regarding  insects  and  their  injuries  were  an- 
swered during  the  year;  125  of  these  answers  were  prepared 
for  publication  and  have  appeared  in  the  columns  of  agricultural 
journals.    Several  technical  articles  have  also  been  written  for 

entomological  journals. 

M.  V.  SLINGEBLAND. 


Report  of  the  Agriculturist. 


To  the  Director  of  the  Cornell  Univeraity  Agricultural  Experiment 
Station: 

Sir. — ^1  submit  herewith  the  report  of  the  Agricultural  Division 
of  the  Cornell  University  Experiment  Station  for  the  year  1896. 
The  larger  part  of  the  work  has  been  along  the  lines  of  deter- 
mining the  effects  of  introculture  upon  the  production  of  farm 
crops  and  investigations  with  reference  to  the  conservation  of 
soil  moisture.  That  there  is  need  for  investigation  and  dissemi- 
nation of  knowledge  along  these  lines  is  shown  by  the  low  aver- 
age yield  of  the  staple  crops  throughout  the  State  compared  with 
what  might  be  secured  were  better  methods  of  tillage  more  gen- 
erally practiced. 

Interesting  and  valuable  results  have  been  secured  with  ref- 
erence to  potato  culture  and  the  production  of  forage  crops.  A 
comparative  study  of  some  leguminous  plants  to  determine  their 
nitrogen  storing  capacity  has  been  commenced  and  will  be  con« 
tinned  during  the  coming  year. 

The  hay  crop  and  the  permanent  pastures  throughout  the 
State  have  been  so  affected  by  droughts  during  the  past  few 
years  that  it  has  become  a  serious  question  with  many  farmers  as 
to  what  they  shall  provide  in  their  place  or  to  supplement  them. 
To  throw  light  on  this  subject  experiments  have  been  inaugu- 
rated with  the  view  of  determining  the  best  crops  for  green  soil- 
ing and  how  silage  may  best  be  preserved  under  different  meth- 
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ods  of  treatment.  Many  experiments  commenced  in  former 
years  have  been  duplicated  and  results  verified.  The  subject 
of  the  leaching  of  manures  has  received  considerable  attention 
and  there  is  now  material  at  hand  for  the  publication  of  several 
bulletins  upon  the  subjects  which  have  been  under  investigation. 

Lime  and  its  action  upon  acid  soils,  its  value  as  a  conserver  of 
moisture  and  the  beneficial  action  it  exerts  on  the  physical  con- 
dition of  soils  are  all  questions  now  under  investigation  and  to 
be  investigated  during  the  coming  year.  It  is  proposed  to  com- 
mence a  series  of  cooperative  culture  experiments.  Such  marked 
results  have  been  obtained  at  the  Station  by  improved  conditions 
and  by  increased  tillage  of  farm  crops  that  in  order  more  fully 
to  verify  the  results  obtained  and  awaken  interest  in  the  work 
■among  farmers,  an  extensive  co5perative  experiment  in  potato 
culture  will  be  inaugurated. 

In  general,  the  work  of  the  Division  will  be  largely  along  the 

lines  of  securing  increased  crop  production  by  better  methods 

of  tillage. 

L.  A.  CLINTON. 


Report  of  the  Horticulturist.. 


To  the  Director  of  the  Cornell  University  Agricultural  Experiment 
Station: 

Sir. — ^The  past  year  has  been  altogether  a  most  prosperons 
one  for  the  Horticultural  D^iviBion  of  the  Experiment  Station. 
Its  endeavors,  however,  have  been  somewhat  dismembered,  owing 
to  the  experiment  extension  work  which  has  been  asked  of  it 
by  the  Legislature.  The  work  might  be  roughly  divided,  there- 
fore, into  the  two  categories  of  home  work,  or  station  work 
proper,  and  the  extension  or  itinerant  work.  The  later  has 
consumed  by  far  the  greater  amount  of  our  time  and  energies 
during  the  past  year,  as,  in  fact,  it  did  in  the  two  preceding  years. 
In  reporting  the  condition  of  my  Division  to  yourself  early  in 
1894, 1  took  occasion  to  suggest  that  one  of  the  means  by  which 
the  Experiment  Station  could  help  the  people  was  through  State 
aid,  which  should  give  us  facilities  for  publishing  more  informa- 
tion and  which  should  allow  us  also  to  hold  horticultural  meet- 
ings or  schools  for  the  purpose  of  popularizing  and  disseminating 
the  horticultural  knowledge  of  which  experimenters  are  now 
possessed.  At  that  time  I  had  not  anticipated  that  the  recom- 
mendation would  And  such  complete  and  speedy  fulfillment.  It 
was  in  that  very  year  that  we  were  asked  to  undertake  the  ex- 
tention  of  our  horticultural  work,  and  this  endeavor  has  now; 
been  prosecuted  consecutively  for  three  years.  The  full  results 
of  this  work,  so  far  as  they  can  be  indicated  at  the  present  time. 
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are  set  forth  in  Bulletins  110  and  122.  I  need,  therefore,  sajr 
nothing  more  respecting  the  extension  featare  of  the  work  of 
my  Division. 

At  the  present  time  I  am  as  anxious  that  the  Horticultural 
Division  of  the  Station  may  return  to  its  original  type  of  labor 
as  I  was  three  years  ago  that  it  depart  therefrom.  My  reason 
for  this  feeling  is  the  fact  that  this  extension  work  has  now 
grown  to  be  such  a  large  and  responsible  enterprise  that  it  should 
no  longer  be  confined  to  one  division  of  the  Experiment  Station. 
It  should  be  placed  under  the  management  of  a  separate  division, 
and  there  is  every  reason  to  believe  that  it  would  be  more  useful 
to  the  State  if  applied  to  other  branches  of  rural  effort  that  to 
horticulture.  In  the  home  Station  itself,  there  have  been  com- 
paratively few  changes,  and  these  have  not  all  been  for  the  better- 
ment of  the  Division.  One  of  the  Experiment  Station  forcing- 
houses  has  been  entirely  rebuilt  and  is  now  an  ideal  house  for 
certain  lines  of  experiment.  The  orchards  have  now  come  to 
bearing  age  and  have  occupied  so  much  of  our  small  area  that  we 
have  very  little  left  for  conducting  experiments  in  vegetables  and 
other  annual  crops.  A  year  ago,  a  considerable  area  of  my  Divi- 
sion was  demolished  by  changes  in  the  grounds  of  the  University, 
and  the  entire  collection  of  grapes,  of  native  plums  and  many 
small  fruits,  to  all  of  which  we  had  given  much  attention,  were 
entirely  obliterated.  In  order  to  repair  this  damage  in  part,  we 
have,  during  the  past  year,  fitted  up  a  new  piece  of  land  and  have 
set  thereon  a  small  experimental  vineyard.  The  loss  of  the 
native  plum  orchard  is  practically  irreparable,  however,  because 
it  contained  many  varieties  and  seedlings  which  are  not  in  the 
market;  and  the  same  remark  will  apply  to  some  of  the  small 
fruitjk-    Considering  the  limitation  of  our  area,  and  the  variable 
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character  of  the  land,  we  can  not  make  extensive  studies  of  fruit 
plantations,  and  we  must  give  increasingly  greater  attention  to 
subjects  of  intensive  gardening.  The  greatest  needs  of  the  home 
Division  at  present  are  still  greater  facilities  in  the  forcing  of 
plants  and  extension  of  the  experiments  in  ornamental  plants 
and  decorative  gardening.  The  extensive  commercial  fruit  plan- 
tations of  New  York  State  afford  ample  facilities  in  which  to 
study  the  question  of  fruit-growing  in  its  fullness,  with  the 
simple  exception  of  the  testing  of  varieties,  an  enterprise  which, 
however,  we  have  never  undertaken  as  a  leading  role  in  our 
experiment  work.  But  in  some  of  the  finer  and  intenser  kinds 
of  horticultural  work,  as  the  forcing-house  industry  and  others, 
there  is  a  great  need,  it  seems  to  me,  for  increased  facilities  right 
here.  One  of  the  next  lines  of  effort  which  we  must  undertake, 
and  which  is  yet  new  to  the  experiment  station  research  of  the 
country,  is  a  line  oif  studies  in  the  forcing  of  fruits.  Our  ex- 
periments  in  the  forcing  of  vegetables,  whilst  not  yet  concluded, 
have,  nevertheless,  reached  the  point  at  which  we  are  able  to 
give  rather  definite  advice  respecting  the  commercial  aspects 
of  the  subject. 

It  gives  me  the  greatest  pleasure  to  express  my  gratitude  to 
yourself  and  to  all  my  associates  for  the  most  generous  help 
which  has  been  given  the  work  of  my  Division  during  the  trying 
responsibilities  of  the  past  three  years. 

L.  H.  BAILEY. 
3 


Report  of  the  Assistant  Professor  of  Husbandry 

and  Animal  Industry. 


To  the  Director  of  the  Cornell  Univeraity  Agricultural  Experiment 
BtaOon: 

Sir. — ^I  have  the  honor  to  transmit  a  brief  report  npon  the  work 
of  the  Dairy  Division  of  the  Agricultural  Experiment  Station  for 
the  year  1896. 

The  work  of  the  Division  has  progressed  along  the  lines  pur- 
sued in  former  years.  The  most  extensive  experiments  for  the 
.past  year  have  been  in  relation  to  the  quantity  of  milk  as  effected 
by  changes  in  the  food  of  the  animal,  and  in  this  work  I  have 
had  the  assistance  of  graduate  students  in  the  College  of  Agri- 
culture. Material  is  now  in  hand  that  will  be  ready  for  publica- 
tion at  no  very  distant  date. 

The  records  of  the  production  of  our  herd  that  were  begun 
some  Ave  years  ago  have  been  continued  during  the  year  and 
have  added  materially  to  our  facilities  for  work.  We  have  also 
been  able  to  test  the  weekly  production  of  several  herds  of 
thoroughbred  cattle  in  various  parts  of  the  State. 

In  conclusion  I  can  not  refrain  from  again  calling  attention  to 
the  need  for  an  assistant  in  this  Division  who  shall  give  his 
whole  time  to  the  work  of  the  Agricultural  Experiment  Station. 

H.  H.  WING. 
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The  regular  bulletins  of  the  Station  are  sent  free  to  all  who  raqaeBt  them. 


In  1895,  the  following  Bulletins  were  issued : 

84.  The  Recent  Apple  Failures  in  Western  New  Yoi^"k. 

85.  Whey  Butter. 

86.  Spraying  of  Orchards. 

87.  The  Dwarf  Lima  Beans. 

88.  Early  Lamb  Raising. 

89.  Feeding  Pigs. 

90.  The  China  AHters. 

91.  Recent  Chrysanthemums. 

92.  Feeding  Fat  to  Cows. 

93.  The  Cigar-Case- Bearer. 

94.  Damping  Off. 

95.  Winter  Muskmelous. 

96.  Forcing-HuuHO  Miscellanies. 

97.  Entomogenous  Fungi. 
98-  Cherries. 

99.  Blackberries. 

100.  Evaporated  Raspberries  in  Western  New  York. 

101.  The  Spraying  of^Trees ;  with  remarks  on  The  Canker-Worm. 

102.  General  Observations  Respecting  the  Care  of  Fruit  Trees ;  Weeds. 

103.  Soil  Depletion  in  Respect  to  the  Care  of  Fruit  Trees. 

104.  Climbing  Cutworms  in  Western  New  York. 

105.  Tests  of  Cream  Separators. 


BULLETINS  OF  1896. 

106.  Revised  Opinions  of  the  Japanese  Plums. 


Cornell  University,  ) 

Ithaca,  N.  T.,  Janua/nj  1, 1896.  ) 

Honorable  ComTrhiaaioner,  of  Agriculture^  Albany : 

Sir. — The  following  account  of  the  Japanese  plums  is  submitted 

for  publication  under  the  Experiment  Station  Extension  bill  (chapter 

230,  Laws  of  1895).     There  is  a  universal  interest  in  the  Japanese 

plums  amongst  the  fruit  growers  of  western  New  York  and  it, 

therefore,  seems  to  be  wise  to  publish  this  bulletin,  as  a  sort  of 

report  of  progress,  even  though  the  subject  is  v«ry  much  confused. 

It  is  hoped  that  the  bulletin  may  tend  to  check  further  confusion, 

by  bringing  into  one  report  an  account  of  all  the  varieties  which  are 

now  before  the  public.    In  making  these  studies  of  Japanese  plums, 

I  have  depended  quite  as  much  upon  the  information  which  I  have 

gathered  in  many  plantations  about  the  State  as  I  have  upon  our 

own  tests. 

L.  H,  BAILEY. 


Note. — ^Tbe  illastrations  in  this  bulletiu  show  the  fruits  full  size,  but  the 
reader  mutt  bear  in  mind  the  fact  that  pictures  always  look  smaller^  to  the  un- 
trained eye,  than  the  objects  which  they  represent. 
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Revised  Opinions  of  the  Japanese  Plums. 


Two  jean  ago  this  station  published  an  account  (Bulletin  62, 
'^The  Japanese  Plum  in  l^orth  America")  of  the  Japanese  plums 
as  they  were  then  known  in  this  country.  Our  knowledge  was 
▼ery  fragmentary  and  imperfect  at  the  time,  and  it  was  not  ex- 
pected that  final  conclusions  could  be  reached  respecting  most  of 
the  questions  which  were  uppermost  in  the  public  mind.  Yet  the 
confusion  in  which  the  whole  subject  lay  was  so  great  that  it  was 
thought  better  to  publish  such  conclusions  and  facts  as  we  pos- 
sessed rather  than  to  allow  the  perplexities  and  the  entanglements 
of  nomenclature  to  increase.  Many  of  the  varieties  which  were 
passing  under  indefinite  class  names  were  renamed,  and  the  new 
nomenclature  has  been  widely  adopted  by  nurserymen. 

The  interest  in  Japanese  plums  is  unabated,  and  it  now  seems  to 
be  wise  to  again  report  upon  the  subject,  adding  the  experiences 
of  the  two  past  seasons.  It  will  be  many  years  yet  before  the 
difficulties  of  nomenclature  can  be  wholly  cleared  up,  but  au  occa- 
sional report  of  progress  may  be  expected  to  hasten  the  final 
outcome.  A  few  varieties  are  now  fairly  well  understood,  and 
descriptions  of  these  are  printed  in  large  type  in  this  paper.  I 
have  attempted  to  add  descriptions  of  all  other  varieties,  in  smaller 
type,  for  the  purpose  of  bringing  our  scattered  knowledge  together 
for  convenient  reference ;  but  many  of  these  varieties  I  have  not 
yet  seen  in  fruit  and  I  cannot,  therefore,  vouch  for  the  accuracy 
of  the  descriptions. 

In  my  former  report,  I  said  that  ^'altogether,  the  Japanese 
plums  constitute  the  most  important  type  of  fruit  introduced  into 
North  America  during  the  last  quarter  of  a  century,  and  they 
should  receive  careful  tests  in  all  parts  of  the  country."  I  am  now 
more  fully  convinced  of  the  truth  of  this  statement  than  I  was  at 
that  time ;  but  some  persons  seem  to  have  read  it  so  carelessly  as 
to  have  obtained  the  idea  that  I  recommend  the  Japanese  plums 
as  superior  to  the  old  domestica  or  European  types  and  to  the 
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natives.  The  latter  classes  were  already  well  established  a  quarter 
century  ago,  when  the  Japanese  sorts  first  came  into  the  country, 
and  their  value  is  not  lessened  by  the  introduction  of  the  Japanese 
typo.  Wherever  the  common  domestica  plums  will  succeed,  they 
are  still  the  most  valuable  types,  but  some  of  the  Japanese  sorts 
can  be  added  for  variety  with  profit.  The  Japanese  type  is 
adapted  to  a  much  wider  range  of  our  country  than  the  domestica 
plums  are,  and  they  introduce  certain  features  which  are  invaluable 
everywhere.  The  peculiarly  desirable  features  presented  by  many 
of  the  Japanese  plums,  in  various  degrees,  are  earliness,  great  pro- 
ductiveness, almost  complete  freedom,  so  far,  from  black-knot  and 
leaf-blight,  long-keeping  qualities  and  beauty  of  fruit.  In  quality 
they  are  generally  inferior  to  the  domesticas,  although  several  of 
them  compare  favorably  in  this  respect  with  the  Lombard.  The 
only  other  foreign  species  of  fruit  which  has  been  lately  introduced 
into  this  countrj-  and  which  approaches  the  Japanese  plums  in  im- 
portance, is  the  kaki  or  Japanese  persimmon ;  but  this  fruit  is  con- 
fined to  the  fig  belt,  whilst  the  plum  thrives  from  Canada  to  the 
Gulf.  A  third  Japanese  fruit  —  introduced  over  a  quarter  century 
ago  T- the  Japanese  pear,  is  also  important,  and  a  report  on  it  may 
be  expected  from  this  station  within  the  present  year. 

It  is  yet  too  early,  in  my  judgment,  to  recommend  the  extensive 
planting  of  the  Japanese  plums  in  this  State,  yet  such  varieties  as 
Ked  June,  Abundance,  Burbank,  and  Chase  seem  to  be  safe  to 
plant :  and  to  this  lot  may  no  doubt  be  added,  as  a  second-choice 
list,  Georgeson,  Mara,  Chabot,  Ogon,  Berckmans,  Satsuma.  For 
very  early,  we  might  add  Berger  and  Yosebe,  and  Willard.  The 
first  two  are  very  small,  and  the  last  is  very  poor  in  quality.  The 
experiences  of  one  or  two  more  seasons  may  modify  this  list  con- 
siderably, but  it  represents  the  best  information  which  I  possess  at 
the  present  moment,  for  New  York. 

Those  who  desire  a  fuller  exposition  of  the  history  and  char- 
acteristics of  the  Japanese  plums,  may  consult  our  Bulletin  62.* 

*The  foUowing  additional  historical  notes  may  be  added:  D.  B.  Hough, 
who  first  received  the  Japanese  plums  in  this  country,  had  a  small  nursery 
in  Vacaville,  California,  about  1870  to  1875.  Professor  Wickson  writes: 
"  Mr.  Hough  was  a  very  expert  budder  and  budded  stock  for  others  as 
well  as  on  his  own  account.    He  was  quite  given  to  roving  from  place  lo 
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It  may  be  said  that  the  fear  expressed  in  that  bulletin  tlmt  these 
plams  may  be  found  to  bloom  too  early  for  safe  cultivation  in 
western  New  York,  has  proved  to  be  unfounded.  Farther  south, 
however,  and  even  in  Ohio  and  Indiana,  the  habitual  early  bloom 
of  some  varieties  renders  them  unsafe.  The  winters  are  more 
uniform  in  character  here  than  they  are  farther  south,  and  the 
*'  warm  spells "  of  early  spring  are  rarely  pronounced  enough  to 
start  the  blossoms.  It  is  probable,  also,  that  the  many  large  bodies 
of  water  in  and  about  western  New  York  exert  a  considera 
ble  influence  in  retarding  the  iitf  ul  variations  of  early  spnng.  I 
have  yet  to  hear  of  any  serious  loss  of  Japanese  plums  through 
late  spring  frosts.  There  was  an  abundant  crop  of  them  in  manv 
parts  of  western  New  York  in  1895,  notwithstanding  the  hard 
frosts  of  May. 

Abundance  {Lovett^  Catalogue^  1888).  Figs.  1,2. 

« 

Botan,  of  some. 

Medium  to  large,  globular  to  globular-oblong,  generally  with  a 
distinct  but  minute  point  at  the  apex,  often  unequal-sided;  stem 
i  in.  long ;  under-color  yellow,  overlaid  with  Jcoppery  red  or  with 
very  bright  pink-red  on  the  exposed  side,  in  well-colored  speci- 
mens the  entire  surface  reddened  and  the  under-color  almost  com- 
pletely obscured  or  showing  through  only  in  dots  and  small  flaky 
patches ;  flesh  firm,  yet  rather  elastic  and  very  juicy,  sometimes 
slightly  stringy,  light  amber-yellow,  sweet  and   fully  as  good  as 

place  and  turned  over  his  acquisitions  to  other  parties.  He  seems  to  have 
piiUed  up  stakes  in  Vaea  valley  between  his  enlistment  of  the  United 
States  officer  in  Japan  in  getting  the  trees,  and  the  arrival  of  the  trees 
in  San  Francisco,  and  therefore  he  turned  over  the  stock  to  John  Kelsey. 
D.  E.  Hough  died  about  twelve  years  ago." 

Mr.  Burbank  wrote  me  afl  follows,  in  1894,  respecting  his  first  importa- 
tion: "  My  collector  whom  I.  sent  to  southern  Japan  about  ten  years  ago 
for  the  ^atsuma— of  which,  two  years  before,  I  had  found  a  description  in 
a.  book  in  the  Mercantile  Dibraiy  of  San  Francisco,  written  by  a  sailor — 
sent  me  about  half  or  more  of  the  Japan  plums  now  in  general  cultivation. 
AU  collectors  inform  me  that  there  were  no  nurseries  until  lately,  and 
when'  an  order  was  given,  the  collector  secured  a  few  here  and  there, 
wherever  they  could  be  found.  This  accounts  for  the  confusion  of  the 
names." 
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Lombard  when  well  ripened,  although  Bometimes  having  a  slight 
musky  flavor,  the  skin  rather  sonr ;  cling. 

The  above  description  is  drawn  from  specimens  received  from 
Daniel  Roberts,  Keyport,  New  Jersey,  and  from  many  New  York 
•amplea  which  were  indistingnishable  from  Roberts'  speoimene. 
I  wrote  to  Mr.  Lovett  for  frnits  from  the  original  tree  of  Aband- 
ance ;  be  replied  that  the  tree  is  not  standing,  but  referred  me  to 
Mr.  Roberts,  whose  trees  were  propagated  from  the  original  stock. 


Mr.  Roberts  sent  me  excellent  samples,  some  of  which  Z  then  sent 
to  Mr.  Lovett,  who  wrote  that  the  fruit  "  arrived  in  perfect  condi- 
tion, and  is  the  true  Abundance."  I  was  thns  particular  about  the 
matter,  becanse  there  appear  to  be  two  if  not  three^things  sold  in 
the  country  as  Abundance ;  or  else  the  variety  is  wonderfully  modi- 
fied by  climate  and  local  conditions.  This  exact  type  of  Abondaoce 
is  much  planted  in  western  New  York.  It  is  the  same  variety 
which  I  described  and  figured  in  Bulletin  62. 

The  Abundance  makes  a  hardy,  thrifty,  upright^preading  tree, 
(Fig.  2).    It  is  very  prodnctive,   and  the  fruit   geaenilly  needs 
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thiniHDg  to  bring  it  to  perfection.  Abundance  ripened  at  Ithaca  in 
1895  the  first  week  in  August,  over  two  weeks  ahead  of  Lombard, 
a  week  ahead  of  Burbank,  three  weeks  later  than  Yosebe,  two  weeks 
later  than  Willard,  and  a  week  to  ten  days  later  than  Red  June. 

I  do  not  know  if  the  Yellow-fleshed  Botan  is  identical  with 
Abundance.  This  name  was  given  by  P.  J.  Berckmans  to  distin- 
guish a  variety  received  by  him  from  Luther  Burbank  under  the 
name  of  Botan.  There  were  two  varieties  in  the  batch,  and  the 
other,  with  a  lighter-colored  and  sweeter  flesh  was  named,  by  Mr. 
Berckmans,  Sweet  Botan.  This  latter  is  now  called  Berckmans. 
Wh«n  Mr.  Lovett  sent  out  his  Abundance,  it  was  pronounced  to  be 
identical  with  Yellow-fleshed  Botan  by  Mr.  Berckmans.  "  I  have 
seen  trees  that  were  received  from  Lovett,"  Mr.  Berckman  writes, 
**  whose  fruit  was  identical  with  Yellow-fleshed  Botan."  The 
Yellow-fleshed  Botan  fruits  which  Mr.  Berckmans  has  sent  me 
several  times,  seem  to  differ  from  the  Abundance,  as  grown  liere, 
in  the  yellower  color,  less  prominent  point  at  the  apex,  and  shorter 
stem,  but  these  differences  may  all  be  due  to  climate  or  other  local 
environments.  I  often  notice  that  plums  may  be  shorter-stemmed 
when  grown  in  the  south  than  when  grown  in  the  north.  In  speci- 
mens which  I  have  received  from  Berckmans,  the  Yellow-fleshed 
Botan  has  a  lighter-colored  flesh  than  the  Berckmans.  We  have 
trees  of  the  Yellow-fleshed  Botan  growing,  and  shall  soon  be  able 
to  determine  its  relationship  to  Abundance. 

Babcock  {Bailey^  Cornell  Bull.  62,^.  19,  1894). 
Botankio  and  Botan,  of  some. 

"  Medium  to  large  (l^-lf  in.  diam.),  round-conical ;  skin  yellow 
overlaid  with  purplish  red,  rather  thick ;  flesh  deep  orange  and 
solid,  a  little  coarse,  sweet,  of  good  flavor  and  quality;  cling;  rather 
late,  ripening  about  with  the  Burbank,  or  about  a  week  earlier  than 
Chabot  in  the  south. 

^'Imported  in  1885  by  Luther  Burbank.  Now  named  for  Col. 
E.  F.  Babcock,  a  well-known  nurseryman  of  Little  Kock,  Arkansas, 
and  among  the  first  to  grow  and  recommend  the  variety." — 
Bulletin  62. 

I  have  never  seen  a  fruit  which  I  could  refer  to  this  variety.  I 
substituted  the  name  Babcock  for  the  loosely  applied  Botankio, 
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drawing  my  description  very  largely  frona  notes  furnished  me  by 
Colonel  Babcock.  Our  own  variety  bought  as  Botankio  turns  out 
to  be  Abundance. 

Bailey  («/.  Z.  Normandy  Catalogue^  1891). 

"  Large,  nearly  globular,  with  only  a  slight  tendency  to  become 
conical;  ground-color  rich  orange,  overspread  with  light  and 
bright  cherry  red,  and  showing  many  minute  orange  dots ;  flesh 
thick  and  melting,  yellow,  of  excellent  quality;  cling.  Tree  strong 
and  upright,  productive.  Closely  related  to  Burbank,  but  rounder 
and  mostly  larger,  and  a  week  or  more  later. 

"  Imported  by  J.  L.  Normand,  Marksville,  Louisiana,  and  by  him 
named  and  introduced  in  1891.  Figured  in  American  Gardening, 
xiii.  (1892),  p.  700.  There  appears  to  be  another  Bailey  plum  of 
the  domestica  type.  I  know  it  only  from  a  plate  made  by  Dew«y 
of  Rochester,  and  who  declares  that  it  'has  not  failed  to  bear  for 
twenty-five  successive  years.'  The  Rochester  Lithographing  Co., 
successors  to  Dewey,  write  me  that  this  plate  was  in  Dewey's  stock 
before  1886,  but  that  they  know  nothing  further  about  it." — 
BuUeiln  62. 

I  have  not  yet  fruited  this  variety,  but  I  have  received  it  from 
several  sources.  Mr.  Berckmans  regards  it  as  identical  with 
Chabot.  It  is  also  remarkably  like  the  Chase  and  Iloyo  Smomo. 
It  is  possible  that  all  these  four  names  belong  to  the  same  plum. 
It  is  evidently  a  good  plum,  whatever  its  proper  name  may  be 
found  to  be. 

Berckmans  {B alley ^  Cornell  BulU  62,  p.  20,  1894). 

True  Sweet  Botan. 
Sweet  Botan. 
White-fleshed  Botan. 
Botan,  of  some. 

Medium  (or  slightly  above  if  thinned),  broadly  and  obtusely 
conical  and  somewhat  angular  in  cross-section ;  dull  deep  blood  red 
if  ripened  in  the  sun,  sometimes  with  yellowish  patches  on  the 
shaded  side ;  flesh  very  sweet,  moderately  juicy  or  dry ;  cling  or 
semi-cling ;  ripens  with  Abundance  or  just  ahead  of  it.  Becomes 
too  dry  when  very  ripe. 
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Introduced  by  Luther  Burbank  in  1887,  from  imported  stock. 
The  variety  does  not  appear  ,to  be  a  true  Botan,  and  its  nomen- 
clature is  so  confused  and  indefinite  that  I  renamed  it  for  Mr. 
Berckmaus,  who,  to  distinguish  it  from  another  variety  which  was 
also  received  under  the  name  of  Botan  (see  remarks  on  Yellow- 
fleshed  Botan,  under  Abundance),  called  it  White-fleshed  Botan. 
Mr.  Berckmans  considers  it  poor  in  quality,  but  as  it  is  grown  in 
the  north  it  compares  well  with  Abundance ;  and  even  the  speci- 
mens which  Mr.  Berckmans  has  sent  me  seem  to  me  to  be  superior  in 
quality  to  the  Abundance  which  he  has  sent.  Deeper  and  duller  red 
than  Abundance,  lacks  the  point  characteristic  of  that  variety,  and 
the  flesh  is  much  drier.    Very  productive.     Figured  in  Bulletin  62. 

Bebosb  {Mvmson  /  Bmley^  Cornell  BuU.  62,  p.  20, 1894). 

Fruit  very  small  and  globular,  bright  uniform  red,  with  a  firm, 
meaty  and  sweet  yellow  flesh  and  a  very  small  free  stone,  ripening 
the  middle  of  July  in  New  York. 

There  has  been  much  confusion  respecting  this  plum.  Mr. 
Berckmans  once  sent  it  to  me  without  a  name,  saying  that  it  came 
from  H.  H.  Berger  &  Co.,  of  San  Francisco,  as  Red  Nagate.  N.  S. 
Piatt  sent  it  from  Connecticut  as  Satsuma,  the  name  under  which  it 
was  received  from  Bergen  It  came  from  the  south  (also  originally 
from  Berger)  as  Shiro  Smomo.  I  also  have  it  from  western  New 
York,  unnamed,  T.  Y.  Munson,  Texas,  sent  specimens  which  he 
called  the  Berger,  and  I  adopted  his  name  and  published  it  in 
Bulletin  62.  He  writes  as  follows  of  it :  "  The  Berger  plum  is  an 
upright,  cherry-like  tree.  It  bears  a  purple  fruit  about  the  size 
of  the  Black  Tartarian  cherry,  with  meaty  flesh,  nearly  free  stone 
which  is  as  small  as  the  pit  of  the  common  Black  Morello  cherry 
and  much  the  same  shape."  It  falls  from  the  tree  as  soon  as  ripe, 
leaving  the  stem  on  the  tree.  An  interesting  little  fruit  for  the 
home  garden,  but  too  small  for  market.  There  is  a  picture  of  it  in 
Bulletin  6SI.     See  Yosebe. 

Blood  :  See  Satsuma. 

Blood  Plum  No.  3. 
"  Fruit  somewhat  smaller  than  Satsuma,  flesh  very  deep  red  and 
juicy,  sweet;  middle  of  July ;  tree  of  very  open  straggling  growth." 
—P.  J,  BerckmcmSy  Catalogue^  1895. 
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Blood  Plum  No,  4- 

"  This  eorreepoDtls  with  the  dcecription  of   Ilonsmomo  of  the 

Agricultural    Bureau   of   Tokio.     Eruit   medium,  dark  red   flesh; 

July  10th  to  25th ;  tree  of  erect  growth." — P.  J.  Berckmam, 

Catalogue,  1896. 

Botam:  See  Abundance,  Babcock,  Berckmans,  Willard, 
BoTAMKio:  See  Abundance  and  Babcock.  . 

BuRB&NE  {Van  Deman,  Rept.  Dept.  Agric,  1891,^.  393.) 

Fig.  OD  title  page  (tod  Mm.  S  «Dd  4. 

Medium,  to  rather  large  upon  thinned  treci,  conical  to  oblong  in 

form,  the  point  generally  blunt ;  ground  color  orange-jellow  mostly 
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rather  thinly  overlaid  with  red  and  showing  many  yellow  dots,  often 
more  or  lees  marbled,  in  the  sun  becoming  rather  dense  red ;  flesh 
firm  and  meaty,  yellow,  not  stringy,  rich  and  sugary ;  cling.  As 
compared  with  Abundance,  it  is  a  week  or  two  later,  more  oblong 
and  lacking  the  peculiar  point  of  Abundance,  flesh  firmer  and  not 
inclined  to  be  itringy,  and  sweeter,  lacking  the  slight  miiskiness  of 
Abundance.  Burbank  is  shaded  and  splashed  with  dull  maroon-red 
and  is  much  spotted,  the  yellow  under-color  being  conspicnous. 
Abundance  is  a  vivid  pink-red,  the  yellow  ground  conspicuous  only 
on  the  shaded  side.  In  1895,  the  Burbank  on  our  grounds  was  lest 
than  a  week  later  than  Abnndance,  but  the  very  dry  season  may 
have  ripened  it  ahead  of  its  usual  eeason. 

A  specimen  of  the  Burbank  sent  by  Luther  Burbank,  Santa  Kosa, 
Cal.,  is  shown  natural  size  in  Fig.  3.    It  is  very  unlike  the  Borbank 
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as  grown  in  the  east.  The  size  is  greater,  and  the  color  a  deep 
claret  red  with  minute  golden  dots.  The  flesh  was  very  thick,  firm 
and  meatj,  and  of  excellent  quality. 

The  variety  is  a  most  sprawling,  flat-topped  or  even  drooping 
grower  (Fig.  4)  j  and  this  habit  distinguishes  the  variety  from  all 
other  Japanese  plums  which  we  have  grown.  The  tree  should 
probably  be  headed-in  when  young,  to  keep  it  within  bounds. 
The  fruit  generally  needs  thinning,  for  the  tree  is  enormously 
productive. 

The  Burbank  was  imported  by  Luther  Burbank,  Santa  Rosa, 
California,  late  in  1885,  and  named  for  him  by  H.  £•  Yan  Deman. 


,^-^r^ 


4.— Burbank  tree,  6  years  old. 

See  Kept.  Dept.  Agr.  1891,  p.  392,  where  it  is  also  ^given  a  good 
colored  plate.     GeneraDy  introduced  in  1890. 

The  Russian  plum  20  M,  sent  me  by  Professor  Budd,  is  indis- 
tinguishable from  Burbank.  We  have  two  trees  of  it,  {and  they 
bore  two  or  three  bushels  of  plums  this  year. 

BUBBANK  No.  1. 

Said  to  resemble  Berckmans.    I  do  not  know  it. 


ii 


Burbank  No.  2. 

Described  as  of  medium  size,  regular  and  globular  in  shape^ 
yellow  over-fipread  with  purplish  carmine,  with  a  yellow  very  juicy 
flesh  which  is  fine-grained  and  of  good  quality  ;  pit  nearly  free. 
Tery  early.  This  variety  is  not  reported  in  any  recent  tests." — 
BvUetvn  62. 
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"  Burbank  Xo.  2,  from  Berckmans,  fruited  in  1892  and  iince ;  no 
apparent  difference  between  it  and  our  Abnndance."— -SCari  Bro»^ 
1895. 

Bdrbank  No.    3 :  See  Late  Blood. 
BcRHANK  No.    4:  See  Ileikea. 
BCRBAHE  No.  11. 
I  know  this  only  from  BpeciinenB  received  tlie  past  summer  from 
Stark  Bros,,  Louisiana,  Migsonri.    It  looks  very  much  like  Willard. 


Freestone  or  very  nearly  so.     Drops  easily.     Season  of  Red  June, 
and  said  by  Stark  Bros,  to  be  not  worth  propagating. 

Chabot  {Burbank).     Fig,  5. 

Medium  to  large  (size  of  Burbank),  oblong-conical ;  under-color 
orange,  deeply  overlaid  with  light  clierrj-red,  the  sunny  side  dark 
red,  and  many  minute  golden  dots  filio"ing  through  the  red  ovei^ 
color ;  flesh  ydlow,  rather  soft,  not  stringy,  sweet  and  of  excellent 
quality,  with  no  almond  flavor;  skin  scarcely  sour;  cling.  An 
excellent  plum,  ripening  early  in  Se]itcinberiri  this  latitude. 

Imported  from  Japan  by  Mr.  CIial)ot,  of  Berkeley,  California, bat 
introduced  to  the  trade  bv  Luther  Burbank  in  1SS6.     See  Chase. 
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Chabot  Blood. 

"A  novel  and  remarkable  addition  to  our  fruits.  The  size  is 
iDedinm,  stem  very  short,  and  of  a  brick  red  or  cinnabar  color ; 
flesh  firm,  fine  brick  red  color ;  very  juicy  and  sweet,  and  with  a 
peculiar  aromatic  flavor." — Catalogue  California  Nursery  Co,^ 
Fourth  Edition  {recent :  no  date). 

Chase  {R.  O.  Chase  Co,^  Catalogue^  1893).     Fig.  6. 

Hattonkin,  of  some. 
Yellow  Japan,  of  some. 

Medium  to  large,  heart-shaped ;  under-color  yellow  (like  Abun- 
<lance),  deeply  overlaid  with  dull  red  and  showing  many  golden 
<lot6,  finally  becoming  uniformly  dull  red  all  over ;  bloom  thick ; 
flesh  yellow,  firm,  rather  juicy,  sweet  and  good  ;  skin  rather  tough  ; 
cling.  The  coloring  is  that  of  the  Burbank,  but  the  plum  is  more 
pointed  and  it  is  two  or  three  weeks  later,  ripening  in  this  latitude 
the  first  or  second  week  in  September. 

This  very  excellent  plum  was  bought  by  the  Chases  for  Abun- 
dance, but  is  about  a  month  later  than  that  variety.  It  is  of  the 
Chabot  type  and  may  not  be  distinct  (see  remarks  under  Bailey). 
The  tree  is  a  strong  upright-spreading  grower,  and  productive.  It 
is  considerably  disseminated  in  New  York  under  the  name  of 
Yellow  Japan,  although  it  is  a  red  plum.  Chase  Co.  speaks  of  the 
tree  as  "a  good  grower"  and  blooming  "two  weeks  later  than 
Abundance,  thus  escaping  the  spring  frosts." 

Delaware  {Burhank^  Catalogue^  1893). 

^'Koundish,  conical,  medium  in  size,  purplish  bronze  in  color 
with  a  white  bloom;  flesh  wine-color,  juicy,  combining  many 
flavors.  Trees  semi-dwarf,  very  productive.  Catalogued  amongst 
Luther  Burbank's  novelties,  1893.  Said  to  be  a  cross  of  Satsuma 
and  Kelsey." — Bulletin  62. 

Douglas  {R.  E.  Price,  Bull.  32,  Texas  Ecjp.  jSta.,  p.  488,  1894). 

Munson,  of  Bailey,  Bull.  62,  p.  27, 
Hytankayo,  of  Whitaker. 
Hattankio,  of  some. 
"  Size  rather  large,  conical,  yellow  with  purple  tinge  ;  skin  tough ; 
flesh    firm,  flavor    very    good.     Tree   uprigbt   vigorous    grower, 
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hardy  and  very  productive.  Nearly  free  from  attacks  of  insects 
and  fungi." — Dr.  Whitaher^  Tyler^  Texas,  in  Bull,  32,  Tesca^ 
Exp,  Sta. 

Imported  and  introduced  by  Dr.  Whi taker.  The  name  Mmison 
which  I  proposed  for  this  plum  in  Bulletin  62,  is  antedated  by 
another  Munson  plum  of  the  Chickajsaw  type. 

Earliest  of  All  (Sta/rk  Bros.). 

Yosebe,  of  some. 

^^ Small  to  medium,  globular;  color  a  solid  dark  red;  quality 

good ;  pit  small,  free.     Fully  ten  days  earlier  than  Bed  Jane.    It 

drops  as  soon  as  colored.     Our  idea  in  growing  this  variety  for 

market  would  be  to  shake  the  fruit  on  a  sheet  and  market  in  quart 

berry  boxes.    Very  productive.     Leaf  very  narrow,  conduplicated 

and  somewhat  smaller  than  the  Red  June." — Stark  Bros.    See 

XJchi-Beni. 

Engbe. 

Fruit  small,  globular,  red,  almost  exactly  like  Willard  and  of  same 
season ;  poor.  It  seems  to  differ  from  Willard  in  foliage,  however. 
The  leaves  are  short  and  elliptic,  whilst  those  of  Willard  are  long 
and  obovate.  Little  known.  Two  varieties  seem  to  be  passing 
under  this  name. 

Excelsior  {Cherokee  Nureery  Co.), 

"A  seedling  of  the  Kelsey.  Fruit  large,  round,  1^^  inches  in 
diameter;  color  reddish  purple,  with  heavy  blue  bloom,  flesh  sweet, 
juicy,  melting  and  of  excellent  quality.  Kipens  early  in  June. 
The  trees  of  this  variety  had  more  fruit  last  year  than  any  other 
variety,  either  native  or  foreign.  It  is  undoubtedly  a  cross  between 
the  Kelsey  and  some  variety  of  the  Chickasaw  type.  The  tree  is 
a  very  strong  grower,  symmetrical  and  handsome;  a  valuable 
variety." — Catalogue,  Cherokee  Nursery  Co,,  Way  cross,  Ga, 

The  fruits  which  I  have  seen  were  an  inch  and  a  half  in  diameter, 
round-conical,  with  a  distinct  small  sharp  point ;  stem  slender ; 
color  very  bright  dark  red  with  many  minute  gold  dots ;  flesh  soft 
and  watery,  sweet;  cling.  The  fruit  and  foliage  suggest  only 
the  Wild  Goose  type  {Pr-unus  ?iortulam>a),  but  the  pit  suggests 
Kelsey. 


Japa:<bsd  Pluus. 


Fdbogiya, 


Kame  given,  without  description  or  comment,  by  J.  L.  NormaDd, 
Marksville,  La.,  in  "Special  Circular  of  !New  Japan  PlaniG  and 
Bare  Novelties,"  1895-6. 

Gbobobsom  {Bailey,  Cornell  Bulletin  62,  j?.  23),  Fige.  7  and  8. 
Hattonkin,  No.  1. 
Hattoukin,  of  some. 
Hattankio,  of  some. 


Mediam  in  size,  or  fairly  large  when  thinned,  variable  in  shape 
bat  usually  irregularly  globular  with  a  flattened  apex  but  some- 
times  obscnrely  conical ;  color  a  clear  rich  uniform  yellow,  with  a 
thin  white  bloom  and  minnte  whitish  dots  in  the  skin ;  flesh  very 
firm,  not  juicy  nor  stringy,  sweet  and  good;  skin  sour;  strong 
clingstone.  Bipe  at  Ithaca  in  1895  the  last  days  of  August  and 
first  days  of  September,  one  or  two  weeks  later  than  Bnrbank,  I 
had  it  from  Niagara  county.  New  York,  however,  early  in  August. 
A  very  long  keeper.    Fairly  productive. 
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Tree  (Fig.  8)  a  sprawling,  forked  grower,  iDtermediate  in  form 
between  Abundance  and  Bnrbauk.  Tbe  variety  is  well  distribnted 
io  Western  New  York,  under  a  variety  of  namea.  Imported  by 
H.  H,  Berger  &  Co.,  San  Francisco,  and  brougbt  to  notice  chiefly 
by  J.  L.  Normaud,  MarkBville,  La. 

Golden  {Burhank  Catalogue,  1893). 
Said  to.be  a  orose  of  Kobineon  (a  Chickasaw)  and  Kelsey. 

Hale  {G.  H.  and  J.  E.  Hale,  1893). 
"J,"  of  Burbank. 
Prolific,  of  Burbank. 


A  very  handBome,  large  round-cordate  plam,  asually  lop-nded; 
orange,  thinly  overlaid  with  mottled  red,  bo  as  to  hare  a  yellowish 
red  appearance,  or,  in  well-colored  specimens,  deep  cherry-red 
with  yellow  specks;  flesh  yellow,  soft  and  juicy  (not  a  good 
keeper),  not  stringy,  with  a  very  delicious,  slightly  acid,  peachy 
flavor;  skin  somewhat  sour;  cling.  Very  late.  I  know  tbe  fruit  only 
from  specimens  sent  at  two  or  three  different  times  by  Luther  Bnr- 
hank.  To  my  taste,  these  specimens  have  been  the  best  in  quality 
of  all  Japanese  plums,  a1tboii(;h  Mr.  Burbank  regards  it  as  inferior 
in  this  respect  to  Wickson  (wliich  see).     Seedling  of  Satsnina. 

IlATrANEio:  See  Douglas,  Georgeson,  Kerr, 

Hattonkin  No.  1:  See  Georgeson, 

IIattonkin  No.  2  ;  See  Kerr. 
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Hbikes  {Bailey^  Cornell  Bulletin  62,^.  23,  1894). 

Burbank  No.  4. 
Much  like  Late  Blood,  but  rather  more  flattened  on  the  endfi,  or 
oblate,  mostly  darker  in  color,  the  flesh  acid.     Little  known. . 

Named  for  W.  F.  Ueikes,  of  the  Huntsville  Nurseries,  Hunts- 
ville,  Ala. 

HoUSMOMO. 

Name  inserted  in  "Special  Circular"   (1895-6)  by  J.  L.  Nor- 

mand,  without  note  or  comment.     (Misprint  for  Honsmomo  ?     See 

Blood  No.  4). 

HoTo  Smomo. 

Apparently  identical  with  Bailey,  which  see. 

Httankayo  :  See  Douglas. 

Juicy  {Burbank^  Catalog u€y  1893). 
Cross  of  Robinson  (a  Chickasaw  plum)  and  Kelsey. 

Kelsey  (  W,  P,  Hammoii  cfe  Cb.,  Oaklam,d^  Cal.). 

Very  large  (2-3  in.  diam.)  and  long-pointed,  tapering  gradually 
from  a  heart-shaped  base,  usually  somewhat  lop-sided,  with  a  deep 
furrow-shaped  suture  ;  color,  bright  red-purple  on  a  yellow  ground, 
more  or  less  marked  with  dots,  very  showy ;  flesh  light  yellow  and 
rather  firm,  rich  and  pleasant  in  flavor,  free  or  only  slightly  cling- 
ing to  the  small  stone,  more  or  less  hollow  above  the  pit. 

The  first  Japanese  plum  introduced  into  this  country,  but  it  did 
not  attract  much  attention  outside  of  California,  until  ten  or  twelve 
years  ago.  It  was  figured  by  Mr.  Van  Deman  in  Department  of 
Agriculture  Report  for  1886,  plate  X-,  and  again  (colored)  in  report 
for  1887,  plate  L ;  in  Wickson's  California  Fruits,  p.  351  ;  and  in 
my  Bulletin  62.  Its  behavior  is  not  uniform  in  different  years. 
F.  M.  Ramsay,  of  Lampasas,  "Texas,  writes  me  that  in  1888  his 
Kelsey -ripened  in  September,  in  1889  in  July,  and  in  1890  in  June. 
L.  A.  Berckmans,  Georgia,  says*  that  in  1887  the  Kelsey  did  not 
mature  until  October  1;  in  1889  it  ripened  in  July;  in  1890  it 
^*  began  to  ripen  the  latter  part  of  July  and  continued  for  eight 
weeks,"  and  on  October  1  perfectly  green  specimens  were  on  the 
trees.     It  has  a  more  or  less  prolonged  indefinite  season  of  bloom, 

♦Proc.  14th  meeting,  Ga.  Hort.  Soc.  (1889)  52. 
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Luther  Burbank  (Santa  Rosa,  Cal.)  writes :  '*  Kelsej  blooms  here 
all  winter,  from  December  to  March."  In  California  the  tree  is 
said  to  be  nearly  evergreen. 

There  are  still  the  most  conflicting  reports  respecting  the  hardi> 
ness  of  Kelsey.  8ome  persons  declare  that  it  fruits  in  New  York ; 
but  every  report,  when  run  down,  shows  that  the  party  is  mis- 
taken in  the  variety.  The  furthest  north  that  I  have  known 
Kelsey  to  fruit  is  in  extreme  southern  Delaware.  J.  Van  Lindley 
says*  that  in  1893  in  North  Carolina  his  Kelsey  trees  "  were  loaded 
with  fruit,  large  and  fine,  quality  of  the  very  best.*'  It  ripened 
from  the  first  to  the  last  of  August.  "  The  Kelsey,"  he  continues, 
^'stands  at  the  head  for  canning  and  preserving,  and  sells  in  any 
market  at  fancy  prices,  but  it  comes  into  competition  with  other 
fruits  grown  north."  Kelsey  has  been  killed  by  cold  in  northern 
Texas ;  on  the  other  hand,  the  trees  are  said  to  have  come  through 
the  winter  with  little  injury  in  Iowa.  My  first  experience  with  th« 
Kelsey  was  at  Lansing,  Michigan,  where  the  trees  killed  to  the 
snow  line  the  first  winter.  Professor  Tamari,  of  Tokio,  says  that 
the  variety  is  too  tender  for  the  northern  plum  seetions  of  Japan. 
Mr.  H.  E.  Van  Deman,  formerly  pomologist  of  the  Department  of 
Agriculture,  wrote  me  upon  the  hardiness  of  Kelsey,  in  1892,  as 
follows :  '^  My  present  opinion  is  that  it  is  about  as  hardy  as  the  fig. 
All  reliable  information  that  has  come  to  this  office  up  to  this  date 
is  to  the  effect  that  it  is  not  suitable  to  the  northern  states  because 
of  its  tenderness.  I  know  from  personal  observation  that  between 
here  [Washington]  and  Baltimore  trees  have  been  seriously  injured 
by  winter-killing.  Occasionally  I  have  heard  of  Kelsey  plum  trees 
withstanding  severe  cold,  but  in  every  case  yet  followed  up,  it  has 
been  found  that  the  trees  were  not  correctly  named."  I  am  inclined 
to  think,  however,  that  the  Kelsey  will  sometimes  endure  a  New 
York  winter  if  the  wood  has  been  well  ripened ;  but  I  doubt  if  it 
will  ever  bear  in  this  state. 

The  following  correspondence  to  the  Calif omia  Fruit  Orower 
(Sept.  14,  1885)  still  further  explains  the  vagaries  of  the  Kelsey: 

"The  Kelsey  Japan  plum  is  surely  erratic  in  disposition,  —  more 
or  less  reliable. 

"  My  experience  teaches  me,  however,  that  it  bears  much  more 
regularly  when  in  close  proximity  to  some  other  variety  of  plum. 

•Thirteenth  Rep.  N.  Oar.  Hort  Soc.  (1888)  20. 
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**  This  is  very  marked,  not  only  in  outside  rows,  but  in  the  cen- 
ter of  the  block.  Wherever  I  have  an  old  tree  of  Satsuma,  im- 
mediately surrounding  that  tree  the  Kelseys  bear  well. 

"  It  does  better  with  very  little  pruning. 

"  It  must  be  sprayed  with  a  good  fungicide  once  or  twice  a  year 
to  keep  in  check  the  shot-hole  fungus. 

"  It  succeeds  best  iu  heavy,  moist  land,  and  preferably  in  the  coast 
or  bay  counties. 

"  In  marketing  it,  great  care  must  be  taken  as  to  when  the  fruit 
is  picked.  Some  seasons  it  colors  much  more  than  others,  hence 
the  danger  of  waiting  for  color. 

"  I  pick  mine  the  very  hour  (if  possible)  that  the  slighest  color 
is  apparent.  They  will  color  up  aiterwards  in  the  boxes  before 
they  reach  destination  —  referring,  of  course,  to  the  eastern  mar- 
kets; 

*•  My  trees  are  picked  over  seven  or  eight  times. 

"  "When  the  fruit  sets  very  thickly  it  must  be  well  thinned. 

"  The  prices  have  been  very  satisfactory  to  me.  I  am  well  repaid 
for  the  extra  labor,  the  fruit  netting  me  four  cents  to  eight  cents 
per  pound. 

"  Conditions  and  surroundings  vary  so  much  that  I  would  not 
advise  one  way  or  the  other.  Almost  any  variety  of  plum  or  prune 
could  be  grafted  on  Kelseys,  where  they  are  not  profitable.  Why 
not  use  Robe  do  Sargent,  especially  if  the  root  is  peach? 

"  A  double- worked  Robe  de  Sargent  tree  is  best,  as  it  makes  a 
larger  tree,  and  larger  fruit  as  well  as  more  of  it. 

"  It  will  not  unite  directly  on  the  peach,  as  is  generally  known, 
hence  the  suggestion  to  double  work,  using  the  Kelsey  on  peach 
root. 

«^  LEONARD  COATES. 

"Napa,  Cal.,  September  9, 1895." 

George  S.  Higby,  Poway,  San  Diego  Co.,  California,  writes  as 
follows  of  the  Kelsey :  "  I  had  the  honor,  I  believe,  of  exhibiting 
the  first  specimens  of  Kelsey  in  San  Diego  county.  The  Kelsey  is 
fast  becoming  a  popular  f rait  in  this  county,  and  is  adapted  both  to 
the  sea-coast  and  inland  valleys.  I  think  that  in  the  near  future  it 
may  take  a  position  equal  to  the  French  or  California  prune  as  a 
dried  fruit.     A  well  ripened  Kelsey  has  very  few  superiors." 

Kerb  (Bcdley,  Cornell  Bulletin  62,^.  25,  1894). 

Hattonkin  No.  2. 

Hattonkin,  of  Berckmans  and  others. 
"Medium  to  large,  generally  1  very  strongly  conical  with  a  deep 
suture ;  color  orange-yellow,  with  a  creamy  bloom  ;  flesh  juicy  and 
«weet,  good  in  quality ;  cling ;  early; 
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''  An  excellent  variety,  but  not  tested  in  the  north.  It  varies 
considerably  in  shape,  even  on  the  same  tree,  occasional  specimens 
occurring  without  the  point.  Mr.  Berckmans  writes  me  that  in  1890 
the  round  form  seemed  to  predominate,  while  in  1892  the  pointed  or 
normal  form  alone  was  produced.  Imported  from  Japan  by  Frost 
&  Burgess,  Riverside,  California.  Named  for  J.  W.  Kerr,  of 
Denton,  Maryland,  one  of  the  most  intelligent  plum  growers  of  the 
central  states."  —  Bulletin  62. 

"  Kerr  is  not  the  earliest  of  the  large-sized  plums,  but  most  excel- 
lent in  quality.  It  partakes  more  of  the  Green  Gage  flavor  than 
any  other  of  the  group."  —  jP.  J.  BerckmanSy  1895. 

Figured  in  Bulletin  62. 

Late  Blood  {Burbank^  in  early  lists). 

Hale,  of  Bailey,  Bulletin  62. 
Burbank,  No.  3. 

Medium  in  size,  globular  or  slightly  flattened,  scarcely  if  at  all 
pointed,  rather  light  bright  uniform  red ;  flesh  red,  firm  and  sweet, 
tightly  clinging  to  the  pit. 

Imported  by  Luther  Burbank  in  1885,  together  with  Heikes, 
which  see.  Mr.  Burbank  writes  me  that  he  disposed  of  this  and 
No,  4  after  they  had  fruited  in  the  nursery  row,  and  that  he  now 
has  no  knowledge  of  theriA  Very  much  like  Satsuma,  but  a  few 
days  later  and  appears  to  bloom  earlier;  also  less  pointed,  and  some- 
what different  in  leaf.     Little  known. 

Late    Hattankio    {Clierohee    Nursery    Co,^    Waycross,    Ga.j    in 

letter,  1894). 

"Color  pale  orange  yellow,  heavily  covered  with  a  white  bloom. 
Suture  very  slight.  Flesh  dark  yellow,  very  firm  and  somewhat 
dry  with  a  slight  astringency.  Generally  of  poor  quality  and  ir- 
regular shape.     Ripe  with  us  June  15th  to  20th." 

r 

Long  Fruit  (Burbank). 

Very  small,  roundish  in  shape,  red,  early  and  said  to  be  a  shy 
bearer.  Thought  by  some  to  be  the  same  as  Engre.  Others  say 
that  it  is  the  same  as  Red  June.     Possibly  two  things  are  propa- 
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-gated  under  this  name.  Stark  BroB.  write  of  it;  "Equally  small 
-or  smaller  than  your  cat  of  Berger  [in  Bull.  62],  and  very  acrid." 
Imported  by  Luther  Burbaiik  in  1886,  bnt.very  little  known. 

Makd  {Bwrbank).     Fig,   9. 
Maeu  and  Massii. 
Medinm  in  size,  depressed  globular  with  an  obtnse  point ;  very 
'^ark  uniform  maroon-red  with  numberlese  minute  golden    dots; 


'flesh  deep  yellow,  rather  soft,  with  a  musky  flavor  which  is  not  dis- 
-agreeable,  sweet,  hut  quality  only  medium ,  skin  sour ;  cling  to  half 
<!liiig.  Often  acid  in  flavor.  Season  of  Abundance.  Said  to  he 
very  hardy  in  bud. 

Imported  by  Luther  Burbank  in  1885.     Maru  is  Japanese  for 
round. 
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♦ 

Mikado. 

^^It  is  a  Urge,  golden  yellow  plum  when  ripe,  and  samples 
measured  seven  and  one-qnarter  inches  in  circumference.  It  is  con- 
sidered now  as  the  most  profitable  variety  that  is  propagated  in  the 
valley,  ripening  early,  the  trees  good  bearers  and  the  fruit  bringing- 
very  high  prices.  Last  season  they  brought  as  high  as  $11  per  box 
in  the  eastern  markets,  or  over  fifty  cents  a  pound,  and  this  season 
bringing  from  $5  to  $7  per  box." — VacamUe  {Col.)  Reporter y 
quoted  in  Calif  omia  Fruit  Chrower^  xiii,  198  {  Sept.  2, 1893  ). 

"A  very  large  plum,  of  greenish  yellow  color,  nearly  ronnd,  very 
little  suture,  a  very  rapid  grower,  more  so  than  any  other.  This  ia 
the  most  remarkable  of  all  plums  for  its  enormous  size,  beauty  and 
good  quality.  It  is  probably  the  largest  plum  in  existence ;  ripena 
fifteen  days  after  Teddo.  I  have  had  specimens  of  it  larger  than 
any  Kelsey,  or  as  large  as  any  common*size  Elberta  peach." — J.  Z» 
Normomd^  Ma/rkeoUle^  La.^  Special  Circular ^  1895-6. 

Munson:  See  Douglas. 
Naqate  wo  Botankyo. 

"  Early." — J.  Z.  Normamd^  Special  CvrcuLa/r^  1895-6. 

NoBMAiro  {J.  L.  Normamd^  Catalogue^  1891). 

Normand   Yellow. 
Normand's  Japan. 

Mediam  to  large,  obtusely  conical  with  a  heart-like  base  and 
short  stem  ;  color  clear  golden  yellow ;  flesh  firm  and  meaty,  yellow,, 
of  high  quality ;  the  small  pit  free.  Very  prolific,  and  ripens  just 
after  Berkmans  and  Abundance.  Allied  to  Georgeson  and  Kerr; 
less  conical  than  the  latter. 

Imported  by  J.  L.  Normand,  Marksville,  La.,  and  by  him 
disseminated  under  the  name  of  Normand's  Japan  in  1891» 
Figured  in  Bull.  62. 

Ootobbb  Pubplb  {Burbank)^ 

A  very  large  black-purple  heart-like  plum,  with  no  splashes  of 
lighter  color ;  flesh  amber-yellow,  red  beneath  the  skin,  very  juicy, 
but  yet  firm,  somewhat  stringy,  very  sweet  and  good;  skin  soar; 
cling.    Very  late. 
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OooN. 
Fraite  medinm  in  size,  flattened  at  the  eade  or  tomato  shaped, 
not  at  all  conical,  the  suture  promiueut ;  color  clear  lemon  with  a 
light  oreamj  bloona  ^ving  the  fruit  a  whitish  appearance ;  flesh 
thick  and  very  meaty,  not  juicy,  firm  and  keeping  long,  of  Becond 
or  third  quality,  entirely  free  from  the    stone.     Tree  only  modaii- 


ately  productive  in  New  York,  or  in  some  regions  even  shy. 
Early,  ripening  in  New  Tork  from  late  July  to  the  middle  of 
Angast.    Excellent  for  canning. 

Imported  by  H.  H.  Berger  &  Co.,  San  Franciflco.  One  of  the 
beet  knowti  varieties,  bnt  evidently  not  increasing  in  popularity  in 
this  state,    figured  in  Bulletin  62. 
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0-Hatankto. 
"  Said  to  be  early." — J.  L.Normand,  "  Special  Circular  "  1895-6. 

Obibnt  {Stark  Bros.,  GaUUcffue,  1893). 

Red  Nagate,  of  some. 

"  Z<arge,  broadly  conical ;  red,  very  highly  colored ;  flesh  yellov, 

of  high  quality.    Ripens  soon  after  Burbank.    Introduced  in  the 


II.— Bed  June.  A  ;ean  old. 

fall  of  1893  by  Stark  Bros.  Lonisiana,  Mo.     Figured  in  American 
Gardening  xir.  (1893),  p.  SQ3."-~BuUetin  62. 
Poflsibly  the  same  as  Chabot. 

Bed  June  {Stark  Bros.,  Catalogxie,  1893).     Figs.  10  and  11. 
Bed  Kagate,  of  some. 
Shiro-Smomo,  of  some. 
Medium  to  nearly  large  size,  cordate  and  very  prominently  elon- 
gated at  the  apex,  the  suture  deep,  generally  lop-sided,  deep  vermil- 
ion-red all  over,  with  a  handsome  bloom,  very  showy;  Sesh  light 
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lemon-color  or  whitish,  firm  and  moderately  juicy,  not  stringy  ;  very 
slightly  subacid  to  sweetish,  the  skin  slightly  sour,  of  good  pleasant 
quality  although  not  so  rich  as  some ;  cling  to  half  cling ;  pit  small. 

A  very  handsome  plum,  ripened  at  Ithaca  in  1896  from  July  28 
to  August  1,  nearly  a  week  later  than  Willard,  and  a  week  earlier 
than  Abundance.  By  all  odds  the  best  Japanese  plum  ripening 
before  the  Abundance  which  I  have  yet  tested.  Tree  (Fig.  11)  up- 
right-spreading, vigorous  and  hardy,  about  as  productive  with  us,  so 
far,  as  Abundance.  I  thought  that  the  quality  of  our  specimens 
last  season  were  nearly  or  quite  equal  to  that  of  Abundance. 

Imported  by  H.  H.  Berger  &  Co.,  San  Francisco.  The  nomen- 
clature of  the  variety  here  described  is  much  confused.  H.  H. 
Bergor  &  Co.  write  me  that  the  true  Japanese  Eed  Nagate  has  red 
flesh,  which  this  has  not.  The  name  Ked  Nagate  is  applied  to  such 
different  varieties,  and  there  is  such  an  absence  of  opinion  as  to  what 
the  true  Eed  Nagate  is,  that  I  have  adopted  Ked  J  une  as  the  only 
tenable  name. 

This  is  the  variety  to  which  the  name  Shiro  Smomo  is*  oftenest 
applied,  but  it  is  neither  a  Smomo  plum  nor  is  it  white  (Shiro 
means  whiie\  thus  affording  a  curious  instance  of  the  utter  con- 
fusion of  the  American  application  of  the  names  of  the  Japanese 
plums.  Professor  Georgeson  tells  me  that  the  Shiro  Smomo  of 
the  Japanese  is  a  small  white  early  plum  with  yellow  flesh,  some- 
what cling  and  of  medium  season.  I  do  not  know  if  it  occurs  in 
this  country ;  and  it  is  probably  not  worth  while  to  endeavor  to  fit 
the  name  to  any  variety.     The  Ogon  is  probably  the  nearest  to  it  of 

any  variety  in  this  list. 

Sagetsuna. 

Name  given  in  J.  L.  Normand's  "  Special  Circular,"  1895-6,  with- 
out comment. 

Satsuma. 

.   Blood. 
Yonemomo. 

Size  medium  to  rather  large,  broadly  conical  with  a  blunt,  short 
point,  suture  very  deep ;  color  very  dark  and  dull  red  all  over,  with 
greenish  dots  and  an  under-color  of  brown-red ;  flesh  blood-red, 
rather  coarse  and  acid,,  fair  to  good  in  quality,  tightly  clinging  to 
the  pit ;  midseason ;  productive. 
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Imported  by  Luther  Burbank  in  1886.  Figured  in  Pomologist's 
Report,  Kept,  Dept.  Agr.  1887,  Plate  I.  (colored),  and  also  in 
Wiekson's  California  Fruits,  351,  the  latter  copied  from  the  former. 
I  have  nerer  seen  a  Satsama  with  such  a  small  pit  as  represented  in 
these  cuts,  nor  of  the  same  shape.  The  fruit  appears  to  be  uniform 
in  shape  and  markings,  and  it  is  figured  from  life  in  Bulletin  62. 
The  Satsuina  is  hardy  in  the  northern  states.  Stark  Bros.,  Louisi- 
ana, Mo.,  write  that  it  blooms  too  early  with  them  and  is  not  so 
hardy  as  some  others.  This  belongs  to  the  Beni-Smomo  group  of 
Japanese,  which  is  characterized  by  red  flesh.  Season  about  with 
Burbank.  Usnally  too  sour  to  be  agreeable,  and  the  color  is  such 
that  the  market  will  probably  object  to  it.    Very  long  keeper. 

SeA'Eoo  {Burbank), 

Mr.  Burbank  sends  me  a  very  handsome  and  well-marked  Japan- 
ese plum  under  this  name,  which  is  globular  heart-shape  in  outline, 
and  mottled-red ;  flesh  very  thick  and  meaty,  orange-yellow,  f weet 
and  excellent,  with  a  slight  muskiness ;  cling. 

Shibo  Smoho  :  see  Red  Nagate  and  Berger. 
Shipper  {Burbank). 

Fruit  oval,  light  red  with  a  white  bloom  ;  flesh  very  firm,  yellow, 

sweet  and  juicy;    long  keeper.      Tree  sturdy,  but  a    moderate 

grower.    Described   with  Burbank's  Novelties,  1893.     Seedling  of 

Satsuma. 

Shiba  ta  Bene. 

'^  Similar  to  Satsuma,  but  much  earlier,  ripening  in  July  ;  fruit 
blood-red  through." — J.  S.  Haynea  {Indiana)  in  Prairie  Farmery 
Dec.  21, 1896,  8. 

Stbawbebby  :  see  Uchi-Beni. 
Sweet  Botan  :  see  Berckmans. 
Teub  Sweet  Botan  :  See  Berckmans. 
Uchi-Beni. 

XJra-Beni. 

Honsmomo. 

Strawberry. 

Medium  in  size,  heart-shape  and  somewhat  pointed,  bright  car- 
mine red  ;  flesh  red  and  fine-grained,  somewhat  acid,  rather  poor  in 


Japanese:  Plums.  ^  63 

quality;  cling;    rather    early.     Little  known.      Uchi-Beni   means 
inside  red. 

Stark  Bros,  write  me  as  follows,  under  date  of  August  12,  1895 
"  This  is  a  small  plum,  similar  to  the  variety  you  describe  as  Berger, 
and  is  the  variety  we  called  Strawberry  when  we  propagated  it ; 
but  we  discarded  it  two  years  ago.  Eipens  a  few  days  after  the 
Earliest  of  All,  but  is  not  so  large  nor  so  good  quality  and  is  not  at 
all  productive,  while  the  Earliest  of  All  is  remarkably  productive." 

WnrrB- Fleshed  Botan :  See  Berckmans. 

Wasse  Botonkyo. 

Name  given,  without  comment,  in  J.  L.  Ilormand's  "Special 

Circular,"  1895-6. 

Wasse  Smomo. 

"  Said  to  be  very  early." — J.  L.  Normomd^  ^^ Special  CvrouLar^^ 

1895-6. 

Wassu. 

Name  only,  in  J.  L.  Normand's  "  Special  Circular,"  1896-6, 

Weeping  Blood. 

'^  This  is  a  valuable  acqilisition,  said  to  produce  a  blood-red  plum 
of  good  quality.  The  tree  must  be  seen  to  be  appreciated.  I  have 
them  here  on  my  experimental  grounds,  growing  finely ;  I  buddpd 
them  at  different  heights  on  straight  peach  stock  four  to  eight  feet 
from  the  ground,  with  slender  limbs  curving  down  gracefully  like 
the  Tea's  Weeping  mulberry.  Single  trees  set  out  on  the  lawn 
look  grand." — J.  L,  Normandy  ^^  Special  GircuLa/r^^'*  1895-6. 

White  Kelset. 

**  This  is  a  duplicate  in  size  and  shape  of  the  common  Kelsey, 
except  it  is  of  a  pale,  creamy  color,  almost  white  when  ripe ;  does 
not  rot  before  maturity  like  the  Kelsey,  and  much  earlier  to  ripen 
and  later  to  bloom  than  it ;  delicious  in  flavor." — J,  L,  Norma/nd^ 
Special  Circular ^^  1895-6. 


li 


WicKSON  {Burhank,  Catalogicej  1894). 
Perfection,  of  Burbank. 
A  remarkably  handsome  and  very  large,  deep  mai*oon-red  plum 
of  the  Kelsey  type.     Long  cordate  or  oblong  pointed ;  flesh  firm, 
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deep  amber-yellow,  clinging  to  the  small  pit.  There  is  apt  to  be  a 
ho\low  space  about  the  pit,  as  there  is  in  Kelsej.  I  haye  had  the 
plums  from  Burbank  three  times,  all  pf  them  in  good  condition^ 
and  have  tested  them  when  in  prime  condition ;  but  each  time  the 
fruit  has  had  such  a  pronounced  musky-almond  flavor  that  I  could 
not  enjoy  it.  Mr.  Burbank,  however,  regards  it  as  superior  to  Hale 
in  quality.  Excellent  keeper.  Cross  of  Burbank  with  Kelsey, 
Burbank  furnishing  the  seed. 

Stark  Bros,  report  that  nursery  stock  of  this  variety  has  stood 
22°  below  zero  at  their  place  without  injury. 

WiLLARD  (  W.  F.  Ileikes,  1893).     Fig.  12. 

Botan  No.  26. 

Medium  in  size,  spherical  to  oblong  in  general  outline,  but 
prominently  cornered  or  angled,  never  pointed,  the  sinus  very 
slight  but  stem  cavity  deep;  color  bright  claret-red  with  many 
minute  yellow  dots ;  flesh  rather  firm,  whitish,  of  poor  qualitv  ; 
freestone.  A  strong,  vigorous  and  hardy  tree,  productive  and 
one  of  the  earliest  plums  yet  tested  in  the  north,  ripening  in  Central 
New  York  late  in  July.  In  appearance  the  fruit  is  remarkably  like 
some  of  the  improved  types  of  Prumis  Americana.  The  fruit  is 
handsome  when  well  ripened,  and  keeps  two  to  three  weeks  if 
picked  when  it  begins  to  color,  but  the  quality  is  almond-like  and 
poor — so  poor  that  I  can  not  recommend  it.  Fruit  picked  in  1S95 
on  July  16,  when  it  just  began  to  color,  kept  until  August  6,  the 
specimens  shriveling  rather  than  rotting. 

Cions  procured  from  California  six  or  seven  years  ago  by  S.  D. 

Willard,  Geneva,  X.  Y.,  and  named  for  him  by  W.  F.  Ileikes  in 

Practical  Nurseryman^  June,  1893.     It  was  undoubtedly  imported 

from  Japan,  but  the  history  of  it  is  lost.      Mr.  Burbank  writes :  "  I 

had  the  Willard  sixteen  years  ago.     Not  valuing  it  very  highly,  I 

discarded  it  many  years  ago,  although  it  may  prove  valuable  as  an 

early  variety ;    but  I  would  prefer  Stark  Bros,'  Eed  June,  which 

ripens  at  the  same  time,  but  even  that  variety,  though  handsome,  is 

poor  in  quality." 

Yeddo. 

*'  Much  like  White  Kelsey,  which  it  resembles  in  some  respects, 
but  it  is  of  a  deeper  yellow  color  and  ten  days  later  to  ripen,  and 
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very  attractive  and  fine-flavored  plum."—./.  L.  Normand,  "  Special 
Ci^Gular^'  1895-6. 

Yellow  Japan:  Seu  Cliaee. 

YoNEMOMo:  See  Sateuma. 


Y08EBK.  Fig.  13. 
A  smal]  short-obiong-pointed  fmit,  with  slonder  stem  and  almost 
no  Butnre  ;  deep  parple-red  all  over ;  flesh  dark  yellow,  soft,  sub- 
acid, with  a  proDOTinced  almond  flavor;  pit  small  and  free.  A 
handsome  very  early  plom,  but  tlie  quality  poor.  Falla  from  the 
tree  as  soon  as  ripe,  leaving  the  stem  on  the  tree.  Kipe  here  a 
week  earlier  than  Willard. 
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Tree  an  upright  grower,  with  .reddish  twigs  and  light-colored 
foliage.  LeavoB  comparative!}'  sitiaU  and  rugose,  gomewhat  con- 
daplicate,  very  prominently  serrate,  yellowish  green.  Stipules*  eon- 
spicnons.     Tree  very  unlike  other  Japaaeee  plums,  wh«n  in  leaf. 


/' 


^f»~«^*i, 


.J^' 


^. 


There  are  two  or  three  varieties  passing  as  Tosebe,  and  nobody 
knows  which  one  is  'entitled  to  the  name.      Neither  do  I  know 
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whether  the  proper  orthography  of  the  name  is  Tosebe  or  Tosobe. 

It  is  probable  that  all  the  varieties  have  been  given  separate  names, 

which  can  be  used  as  soon  as  the  characteristics  of  the  varieties  are 

understood. 

Apt  to  be  confounded  with  Berger.      The  Berger  is  small  and 

nearly  or  quite  globular,  with  a  smooth  circular  cherry-like  pit; 

Tosebe  is  distinctly  cordiform  and  a  half  to  twice  larger,  with  a 

roughish  and  lenticular  pit.      The  two  are  also  very  unlike  in 

foliage. 

L.  H.  BAILEY. 
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EXPLANATORY  NOTE. 


In  Bulletin  33,  issued  in  November,  1891,  Professor  J.  H.  Corn- 
stock  and  the  writer  gav^  a  detailed  account,  occupying  80  pages, 
of  nearly  *three  years  of  experimentation  with  wireworms.  Thd 
bulletin  embodied  the  results  of  our  efforts  to  discover  a  practicable 
method  of  preventing  the  ravages  of  thfese  pests,  and  a  study  of 
the  life-history  of  several  common  species. 

In  Bulletin  50,  issued  in  March,  1893,  the  writer  devoted  26 
pages  to  a  detailed  discussion  of  the  hud  mothy  one  of  the  most  de- 
structive insect  pests  in  the  orchards  of  western  New  York.  Our 
two  years'  study  of  the  insect  enabled  us  to  correct  several  erroneous 
statements  regarding  its  habits  and  life-history  which  had  a  very 
practical  bearing  on  the  method  of  combating  it. 

Wireworms  had  long  ranked  among  the  worst  insects  pests  of  the 
general  farmer;  the  bud  moth  threatened  to  "nip  in  the  bud'* 
many  a  prospective  crop  of  fruit;  and  unfortunately  what  littld 
definite  and  accurate  knowledge  ha^  been  published  regarding  these 
insects  was  widely  scattered  and  inaccessible  to  the  farmer  or  fruit 
grower.  Therefore,  as  our  bulletins  combined  these  previously  as- 
certained facts  with  many  new  ones,  the  results  of  much  original 
investigation,  the  demand  for  the  bulletins  was  so  great  that  the  en- 
tire edition  of  each  was  exhausted  in  less  than  a  year.  So  that 
during  the  past  two  or  three  years  that  these  bulletins  have  been 
"  out  of  print,"  the  information  they  contain  has  been  inaccessible 
to  the  hundreds  of  correspondents  who  have  desired  information 
regarding  wireworms  and  the  bud  moth. 

Although  but  few  observations  have  since  been  made  on  these  in- 
sects, it  seems  advisable,  in  consideration  of  the  above  facts,  to  again 
discuss  them.  In  the  following  pages  we,  therefore,  give,  in  a  con- 
densed form,  the  information  contained  in  Bulletins  33  and  SO ; 
what  few  new  facts  we  have  seen  recorded  are  also  included  in  their 
proper  connection,  thus  bringing  the  information  up  to  date. 
Several  new  figures  enliven  the  pages. 

M.  V.  SLINGERLAND. 
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Wireworms. 


RESULTS  OF  EFFORTS  TO  DISCOVER  A  PRACTICA- 
BLE METHOD  OF  PREVENTING  THE  RAVAGES 
OF  THESE  PESTS,  AND  A  STUDY  OF  THE  LIFE 
HISTORY  OF  SEVERAL  COMMON  SPECIES. 


I.    Introduction. 

AmoDg  the  most  prominent  of  the  pests  that  infest  field  crops 
are  the  insects  commonly  known  as  wireworms.  These  are  long 
slender  grubs  of  a  yellowish-white  color  and  with  unusually  hard 
bodies.  Their  wire-like  form  and  the  hardness  of  the  body  has 
suggested  the  common  name.  Two  wireworms  are  shown,  natural 
size,  among  the  roots  in  figure  16 ;  one  is  represented  enlarged  in 
figure  14.  Unfortunately  the  term  wire  worm  has  been  misapplied 
to  certain  animals — the  millipedes  — 
which  are  not  tme  insects  but  belong 

to    a    different    class    in    the    animal       14.-Awlrewonn,  twice  natural  size. 

kingdom.     Figure  15  represents  a  millipede.    The  following  pages 
do  not  treat  of  millipedes. 

The  true  wireworms  are  the  young  of  click-beetles,  or  snapping- 
bugs  as  they  are  more  commonly  termed.     Our  common  kinds  of 

click-beetles  are  mostly  small 


'[''fi^i^a 


''''''•'^^^^^^^f?!^        "''■{ 


or  of  medium  size ;  a  few  are 
larger.    Two  are  shown  on  the 
15.-A  millipede.  ^^^^  pj^xit  in  figure   16,  and 

figures  17  and  1^  represent  others.  They  are  usually  of  a  uniform 
brownish  color ;  some  are  conspicuously  spotted.  More  than  five 
hundred  kinds  of  click-beetles  have  been  described  from  North 
America.  ^' There  is  hardly  a  country  child  that  has  not  been 
entertained  by  the  acrobatic  performances  of  these  long,  tidy- 
appearing  beetles.  Touch  one  of  them  and  it  at  once  curls  up  its 
legs  and  drops  as  if  shot ;  it  usually  lands  on  its  back,  and  lies  there 
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for  a  time  as  if  dead.  Suddenly  there  is  a  click,  and  the  insect  pope 
up  into  the  air  eeveral  inches.  If.it  conies  down  on  its  back,  it  triee 
again  and  again  until  it  succeeds  in  striking  on  its  feet, 
and  then  rnns  off.  We  remember  well  carrying  these 
creatures  into  the  old  district  Bchoolhonse,  where  all  lee- 
Bona  had  to  be  learned  from  books,  and  where  nature  was 
never  given  a  chance  to  teach  us  anything.  Here  with 
one  eye  on  the  teacher  and  one  on  this  interesting  jumper      '  beetle. 

laid  on  onr  book 
behind  the  deek, 
we  fonnd  a  moet 
fascinating  occu- 
pation for  the 
tedione  momenta. 
3  always  the  same; 
oed  BO  high  that  it 
Qd  was  liberated, 
sg  raced."  (From 
Manual  for  the 
(8,  p.  543). 


;  and  as  they  work 

IS.— AcornpUnt<crawtnKlDBroot-cuelnr«t«lin    the  grOUud  OUt  of  sight,  thOT 

bj  wlreworms  and  cllckbfellrt  (from  a  °  . 

(pecimcnLntheCoroBllIiiwolftry).  are  Very  .QlfllCUlt  tO  COmtiat. 

During  three  years  (1889,  1890  and  1891)  we  made  nnmerons 
experiments  to  ascertain  a  practical  method  of  preventing  the 
ravag<;e  of  these  peste.     Unfortunately  our  efforts  were  not  attended 


WiRBWOBMS.  •  *     75 

with  that  degree  of  success  for  which  we  had  hoped,  and  thus  the 
chief  object  of  our  investigations  was  not  accomplished.  But  we 
did  succeed  in  proving  the  futility  of  njanj  methods  that  have  been 
very  generally  recommended  for  the  destruction  of  these  pests; 
and  it  seemed  worth  while  to  publish  the  detailed  results  of  our  ex- 
periments, as  given  in  Bulletin  83,  for  they  might  save  farmers  from 
making  expensive  effoi*ts  that  would  surely  bring  no  adequate  returns. 
Much  has  been  written  upon  how  to  combat  wireworms.  And 
yet,  at  the  time  Bulletin  33  was  written  (November,  1891),  therd 
had  not  been  published  the  results  of  a  single  extensive  series  of 
carefully  conducted  experiments.  Professor  Forbes  has  recently 
published  some  results  he  obtained  in  1888  and  1891  (Seventh 
Report,  p.  48-49),  and  these  will  be  noted  in  connection  with  the 
discussion  of  our  experiments.  Most  writers  on  this  subject  have 
reasoned  and  written,  but  have  not  tested  their  theories. 

II.    Methods  of  Experimentation. 

Under  this  heading  in  Bulletin  33,  we  described  and  figured  the 
different  kinds  of  cages  used  in  our  experiments.  As  they  are  of 
general  interest  to  the  working  entomologist  only,  we  will  not 
again  discuss  them.  Suffice  it  to  say  in  this  connection  that  every 
precaution  was  taken  to  keep  the  wireworms  under  as  nearly 
natural  conditions  as  possible,  and  the  experiments  were  conducted 
in  a  systematic  and  careful  manner.  To  eliminate  possible  sources 
of  error,  comparative  or  check  cages  were  used  in  each  experiment ; 
in  these  check  experiments  the  cages  were  the  same  as  the  others, 
only  they  remained  untreated.  So  far  as  practicable,  every  method 
was  applied  as  it  would  be  in  the  field. 

IIL    Experiments. 

Both  defensive  and  offensive  measures  were  used  in  our  experi- 
ments. Thus  we  tried  to  protect  seed  from  the  ravages  of  the 
wireworms,  and  we  also  tried  to  destroy  the  insects  in  each  of  three 
different  stages  of  their  existence  —  as  wireworm  or  larva,  pupa, 
and  adult ;  no  eggs  were  obtained  upon  which  to  experiment.  The 
scope  of  our  experiments  was  necessarily  large  as  they  embraced 
nearly  all  the  methods  that  we  found  recommended  in  the  literature 
of  these  insects.    Only  the  general  results  can  be  given  here ;  they 
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were  published  in  much  detail  in  Bulletin  83.  Most  of  them  were 
made  in  1890  and  1891,  while  some  were  begun  in  1889.  The 
results  of  Professor  Forbes'  recently  published  experiments  will 
also  be  included  in  their  proper  connection  in  this  discussion. 

A.  PKOTECTION  OF  SEEDS. 

The  most  conspicuous  of  the  injuries  caused  by  wireworms,  and 
the  one  most  keenly  appreciated  by  the  farmer,  is  the  destruction 
of  the  seed.  Thus  farmers  have  given  more  attention  to  protecting 
their  seeds  than  to  any  other  method  of  combating  wireworms* 
Seeds  have  been  coated  with  various  substances  in  the  effort  to 
render  them  distasteful  or  poisonous  to  the  insects,  and  several 
methods  are  strongly  recommended.  But  as  none  of  the  recom- 
mendations were  based  on  carefully  ascertained  facts,  we  tested 
each  one. 

1.  PROTEanoN  OF  Seed  by  a  Coating  of  Pabis  Gbebn  and  Floub. 

This  method  promised  to  be  a  most  desirable  one ;  for,  if  it 
resulted  as  we  confidently  expected,  not  only  would  the  seed  be 
protected  but  the  wireworms  would  also  be  killed. 

We  coated  kernels  of  com  with  varying  amounts  of  Paris  green 
and  flour  (in  one  case  sugar  was  added),  and  carried  on  a  large 
number  of  experiments  covering  a  period  of  nearly  two  years.  The 
only  apparent  result  of  the  coating  was  to  retard  the  sprouting  of 
the  seeds.  We  saw  wireworms  destroy  several  of  the  coated  seeds 
without  apparent  injury  to  themselves. 

In  1888,  Professor  Forbes  found  that  corn  which  "  was  covered 
with  a  coating  of  the  green  poison,  was  eaten  freely  by  some  of 
the  wireworms  without  killing  them."  In  1885,  he  also  mixed 
Paris  green  with  the  soil  in  which  the  com  was  planted  without  any 
injurious  effect  on  the  wireworms,  but  the  corn  failed  to  grow. 

It  is  thus  evident  that  it  is  useless  to  try  to  protect  seed  from 
the  attacks  of  wireworms  by  coating  it  with  a  Paris  green  mixture. 

2.     Pboteotion  of  Sbed  by  a  Coating  of  Tab. 

It  has  long  been  a  common  practice  among  farmers  to  coat  their 
seed  corn  with  tar  to  prevent  its  being  attacked  by  wireworms. 
However,  no  one  has  demonstrated  that  they  will  not  attack  com 
thus  coated. 
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Our  results  from  two  years  of  experimentation  show  that  some- 
times larv®  will  attack  seed  com  even  when  it  is  completely 
coated  with  tar.  In  actual  practice,  but  few  of  the  kernels  would 
get  a  complete  coat;  it  requires  considerable  disagreeable  labor  to 
apply  the  coating;  germination  is  considerably  retarded,  even 
when  the  kernel  has  been  previously  soaked  in  water ;  and  com 
thus  treated  cannot  be  readily  used  in  a  planter.  From  these 
considerations  it  can  be  seen  that  this  method  of  protection  does 
not  afford  that  degree  of  certainty  and  practicability  which  is  desired. 

3.  Protection  of  Seed  by   Soaking  it  in  a  Solution  of  Salt. 

This  method  was  quite  commonly  practiced  many  years  ago 
among  farmers  in  western  New  York.  Our  series  of  experi- 
ments, extending  over  a  period  of  nearly  a  year,  made  it  evident 
that  com  soaked  in  a  saturated  salt  solution  is  as  readily  eaten 
by  wireworms  as  if  not  thus  soaked,  and  no  injury  results  to  the 
wirew.orms. 

4.  Protection  of  Seed  by  Soaking  it  in  a  Copperas  Solution. 

In  1876  an  Illinois  farmer  reported  favorable  results  from  soak- 
ing his  seed  corn  before  planting  in  a  solution  of  copperas  (sul- 
phate of  iron),  to  protect  it  from  the  attacks  of  wireworms. 

After  two  seasons  of  experimentation  with  the  solution,  we  got 
no  results  which  indicated  that  wireworms  would  not  eat  and 
destroy  seed  soaked  in  it  as  readily  as  any  other,  and  receive  no 
injury  therefrom. 

6.     Pbotbciion  of  Seed  by  Soaking  it  in  a  Chloride  of  Lime 

AND  Copperas  Solution. 

Our  experiments  during  two  seasons  gave  conclusive  evidence 
that  a  solution  of  chloride  of  lime  and  copperas  will  not  protect 
seed  com  which  has  been  soaked  in  it  from  the  attacks  of  wire- 
worms, 

6.     Proteotion  of  Seed  by  Soaking  it  in  Kerosene  Oil. 

In  our  experiments  with  this  substance  made  in  the  spring  of 
1891  the  wireworms  destroyed  nearly  every  kernel  of  com  we 
planted ;  there  were  no  indications  that  this  food  disagreed  with 
them. 


/ 
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7.  Protkction  of  Seed  by  Soaking  it  in  Spirits  of  Turpkntihb. 

The  ioaking  of  seed  corn  in  turpentine  has  been  frequently 
recommended  as  a  preventive  against  attack  from  wireworms. 
All  of  the  kernels  of  com  we  thas  soaked  were  destroyed,  before 
germination  began,  by  the  wireworms  and  they  were  unaffected 
by  the  meal. 

8.  Froteotion    of    Seed   by    Soaking    it    in    a    Stbtohnins 

SoLunoK. 

The  idea  of  soaking  seed  com  in  a  solation  of  strychnine  waa 
suggested  to  ns  by  the  fact  that  seed  thus  soaked  is  used  to  poison 
sparrows  and  gophers.  Our  results  from  experiments  made  in 
1891  showed  that  although  seed  com  be  soaked  in  a  very  strong 
solution  of  strychnine,  it  is  rendered  neither  distasteful  nor 
destructive  to  wireworms.  Prof.  Forbes  has  recently  reported 
similar  results  from  experiments  made  in  Illinois  in  1888  and 
1891. 

9.  Protkction   of   Seed   by   Soaking  it  in   Other  Poisonous 

substanoes. 

In  1888  and  1891,  Professor  Forbes  fed  to  wireworms  corn  that 
had  been  soaked  in  the  following : 

A  mixture  of  Paris  green  and  water. 

Fowler's  solution,  diluted  with  an  equal  quantity  of  water. 

An  alcoholic  solution  of  arsenic. 

A  solution  of  arsenic  in  boiling  water. 

An  alcoholic  solution  of  corrosive  sublimate, 

A  saturated  solution  of  potassium  cyanide. 

In  almost  every  case  the  wireworms  fed  upon  the  kemels  without 
injury  to  themselves.  Thus,  Professor  Forbes  says,  "  that  it  is  not 
practicable  to  protect  com  by  means  of  these  substances,  even  were 
it  possible  to  use  them  without  retarding  or  preventing  the  germina- 
tion of  the  seed." 

B.    DESTRUCTION  OF  THE  LARV-^. 

The  various  methods  that  have  been  proposed  for  the  destruction 
of  wireworms  fall  under  two  heads :  First,  destmction  by  starva- 
tion ;  second,  destmction  by  the  use  of  insecticides. 
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1.    Destruction  of  Wireworms   by  Starvation. 
a.    Starvationhy  Clean  Fallow, 

It  has  been  the  general  belief  that  the  wireworms  which  infest 
our  fields  could  live  bnt  a  short  time  in  soil  in  which  no  vegetation 
was  allowed  to  grow.  No  experiments  were  recorded,  however,  to 
show  how  long  the  worms  could  live  in  such  soil. 

We  kept  several  experiment  cages  in  "  clean  fallow  "  for  nearly  a 
year,  and  more  wireworms  remained  alive  (many  of  them  passed 
through  the  transformations  to  the  beetle  stage)  in  these  cages  than 
in  similar  cages  in  which  grass  was  kept  growing.  Therefore,  we 
would  not  advise  the  farmer  to  lose  the  use  of  his  land  for  a  season 
and  the  labor  necessary  to  keep  it  free  from  all  vegetation  in  the 
hope  that  he  may  thus  starve  out  the  wireworms. 

h.    Starvation  hy  the  Growth  of  Supposed  Immv/ne  Crops. 

It  is  supposed  there  are  certain  crops  so  dietastef  al  to  wireworms 
that  when  these  crops  are  grown  the  worms  will  either  perish  from 
hunger  or  leave  the  field,  and  thus  the  succeeding  crops  be  spared 
from  the  ravages  of  these  pests.  The  crops  usually  recommended 
for  starving  out  the  wireworms  are  buckwheat,  mustard  and  rape. 

BUCKWHEAT. 

In  this  country  more  attention  has  been  directed  to  buckwheat  as 
a  supposed  immune  crop  than  to  any  other. 

By  a  series  of  experiments  extending  over  a  period  of  two  years, 
we  proved  that  wireworms  will  attack  and  cut  off  roots  of  buck- 
wheat ;  and  that  they  can  live  for  many  months  and  undergo  the 
transformations  necessary  for  the  continuance  of  the  species,  in  soil 
in  which  only  buckwheat  is  growing.  Therefore  as  wireworms 
have  lived  as  long  and  thrived  as  well  in  cages  of  buckwheat  as  they 
have  in  cages  of  timothy  and  clover,  we  cannot  regard  buckwheat 
as  an  immune  crop. 

MUSTARD. 

In  Europe,  mustard  has  long  been  regarded  as  a  crop  that  clears 
the  soil  of  wireworms  by  starving  them  out.  We  experimented 
with  both  the  Chinese  and  brown  mustard,  and  wireworms  lived  in 
cages  containing  no  other  vegetation  but  these  plants  for  from  one 
to  two  years;  we  have  never  been  able  to  keep  them  alive  so  long 
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in  cages  containing  clover  and  timothy.  Thus  onr  experiments  do 
not  indicate  that  a  crop  of  mustard  will  render  the  soil  so  free 
from  wireworms  that  the  succeeding  crop  will  escape  their  ravages. 

RAPE. 

Another  crop,  upon  which  it  is  said  wireworms  will  not  feed,  is 
rape.  It  is  but  little  grown  in  America,  but  is  considerably  grown 
in  England  to  provide  pasture  that  will  fatten  sheep  readily. 

Wireworms  lived  as  long  and  thrived  as  Veil  in  our  breeding 
cages  on  roots  of  rape  as  in  soil  in  which  clover  and  timothy  were 
grown.  Thus,  it  would  seem  that  rape  can  no  more  be  regarded  as 
an  immune  crop  than  any  other  crop  cultivated  at  the  same  time. 

2.     Destruction  of  Wireworms  by  Means  of  Insectticides. 

As  the  species  of  wireworms  which  infest  growing  crops  live  dur- 
ing their  whole  larval  life  beneath  the  surface  among  the  roots,  it  is 
a  more  difficult  matter  to  reach  them  with  insecticides  than  those 
pests  which  feed  exposed  on  the  plants.  A  substance  mnst  have 
great  penetrating  and  killing  power  to  be  of  any  value.  Most  of 
the  substances  that  have  been  recommended  were  first  applied 
merely  as  fertilizers,  but  in  later  years  their  insecticidal  properties 
also  have  been  much  discussed. 

(a)    Substances  thai  act  merely  as  Insecticides, 

Most  of  the  insecticides  which  we  used  are  well  known  and 
have  been  used  successfully  against  other  underground  insects. 

.  kerosene,  pxtre  and  as  an  emulsion. 

In  1886,  Professor  Forbes  found  that  "applications  of  these 
substances  made  to  wireworms  in  the  earth  were  found  practically 
ineffective,  any  strength  sufficient  to  kill  them  killing  vegetation 
also."  Our  experiments  corroborate  Professor  Forbes'  conclu- 
sion. We  found  that  wireworms  could  be  killed  by  using  either 
substance  in  sufficient  quantities,  but  this  amount  would  destroy 
all  vegetation  and  would  be  too  expensive  an  application. 

CRUDE  petroleum,   PURE  AND  AS  AN   EMULSION. 

On  the  whole  our  results  with  the  crude  petroleum  emulsion 
and  with  the  crude  petroleum  were  not  as  promising  as  those 
obtained  with  the  kerosene  oil  emulsion. 
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POISONED   DOUGH. 


In  our  experiments  in  1888,  poisoned  sweetened  dough  was 
used  with  some  success  to  attract  and  destroy  the  click-beetles. 
(See  Bulletin  No.  3,  Nov.  1888,  p.  38),  As  the  wireworms  in 
our  breeding  cages  readily  came  to  the  surface  to  eat  wheat  scat- 
tered thereon,  it  was  thought  that  many  might  be  attracted  by 
sweetened  dough  placed  on  the  surface. 

A  few  experiments  soon  made  it  evident  that  the  wireworms 
could  not  be  thus  attracted  to  the  poisoned  dough. 

BISULPHIDE   OF  CARBON. 

This  substance  has  been  quite  extensively  used  against  certain 
subterranean  insects.  Our  experiments  showed  that  it  would 
kill  wireworms  when  poured  into  a  hole  near  infested  plants; 
but  as  it  had  to  be  used  at  the  rate  of  about  150  gallons  per  acre, 
its  cost  would  be  excessive. 

( 5 )    Substances  that  act  also  as  Fertilizers. 

There  are  several  substances  now  in  common  use  as  fertilizers 
which  possess  some  insecticidal  properties.  Dealers  in  the  potash 
fertilizers,  especially  kainit  and  muriate  of  potash,  claim  that  the 
ravages  of  wireworms  are  effectually  checked  by  the  use  of  their 
fertilizers.  In  1890  and  1891  we  carried  on  a  large  series  of  ex- 
periments with  salt,  kainit,  muriate  of  potash,  lime,  chloride  of 
lime,  and  gas-lime  to  determine  whether  they  might  be  effectually 
used  against  wireworms. 

SALT. 

Many  farmers  assert  that  salt  either  destroys  wireworms,  drives 
them  deeper  into  the  soil  beyond  the  roots,  or  renders  the  soil  so 
obnoxious  that  the  wonns  leave. 

1 .  Will  salt  hill  wireworms  ?  From  a  large  series  of  experi- 
ments we  found  that  to  destroy  wireworms,  salt  must  be  used  at 
the  rate  of  about  eight  tons  to  the  acre,  or  over  one  per  cent,  of 
the  soil  to  a  depth  of  four  inches  must  be  salt.  This  amount 
would  be  very  destructive  to  vegetation. 

2.  WiU  salt  drive  wireworms  deeper  into  the  soil  f — In  1891  we 
thoroughly  tested  this  supposed  action  of  salt  upon  wireworms  by 
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means  of  special  apparatas  devised  for  the  purpose  ( see  Balletin 
33,  p.  230,  for  detailed  description  and  figures). 

The  results  of  this  experiment  indicated  that  salt  applied  at  the 
rate  of  1000  pounds  per  acre  (a  heavy  dressing)  interfered  with 
the  germination  of  wheat,  and  neither  drove  the  wireworms 
deeper  into  the  soil,  nor  caused  them  to  migrate  any  appreciable 
distance. 

KAINIT. 

This  is  a  German  potash  salt  which  is  now  much  used  as  a  fer- 
tilizer in  this  country.  We  made  many  and  varied  experiments 
with  kainit  on  wireworms.  The  results  obtained  indicate  that 
kainit  has  but  little,  if  any,  effect  on  wireworms  in  the  soil  even 
when  applied  in  very  large  quantities,  as  from  four  to  nine  tons 
per  acre. 

It  should  be  noted  that  these  results  are  diametrically  opposed 
to  those  obtained  by  Professor  J.  B.  Smith  of  the  New  Jersey  Ex- 
periment Station  ( Insect  Life^  Vol.  4,  Nos.  1  and  2,  p.  45 ;  Bull. 
85,  N.  J.  Exp.  Sta.,  p.  5 ;  An.  Rept.  N.  J.  Exp.  Sta.  for  1891,  p. 
42).  However,  none  of  the  statements  yet  made  by  Professor 
Smith  are  supported  by  sufficient  evidence  to  lead  us  to  modify  the 
conclusions  derived  from  the  results  of  our  experiments.  Professor 
Forbes  says  of  the  experiment  upon  which  most  of  Professor 
Smith's  evidence  is  based :  ^^  It  is  evident  from  the  context  that 
this  experiment  had  been  made  some  years  before,  apparently  not 
under  the  inspection  of  an  entomologist."  Mr.  F.  M.  Webster, 
ent<>mologist  of  the  Ohio  Experiment  Station,  in  discussing  the 
methods  of  fighting  the  wireworms,  says  (Bull.  51,  Ohio  Expt. 
Sta.,  p.  137) :  "  There  may  be  some  virtue  in  the  application  of 
kainit,  although  tiiis  has  not  as  yet  been  thoroughly  and  clearly 

demonstrated." 

muriate  of  potash. 

This  is  a  product  of  German  mines,  and  is  our  principal  potash 
fertilizer. 

After  many  experiments  extending  over  a  period  of  more  than 
nine  months,  we  were  forced  to  conclude  that  it  has  to  be  used  at 
the  rate  of  from  four  to  six  tons  per  acre  to  have  any  effect  on  the 
larvsB,  and  then  it  is  not  so  effective  as  the  cheaper  kainit  or  the 
much  cheaper  common  salt.     Its  use  in  such  large  quantities  would 
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also  be  very  destructive  to  vegetation.     Although  a  valuable  fer- 
tilizer, it  is  too  expensive  an  insecticide  to  use  against  wireworms. 

LOiE. 

Lime  has  long  been  used  as  a  fertilizer,  and  many  report  good 
results  from  its  use  on  fields  infested  by  wireworms.  However,  our 
experiments  covering  a  period  of  over  seven  months  showed  that 
lime  applied  at  the  rate  of  e^en  200  bushels  per  acre,  either  slaked 
or  unslaked,  or  as  lime  water,  had  no  effect  upon  the  wireworms. 

OHLORIBE  OF  LIME. 

Several  experiments  made  with  this  substance  showed  that  it  will 
kill  wireworms  in  the  soil,  but  must  be  used  at  the  rate  of  nearly 
six  tons  per  acre.    It  is  thus  impracticable  and  too  expensive. 

GAS  LIME. 

This  is  the  refuse  lime  thrown  out  at  gas  works.  When  fres^  it 
smells  strongly  of  ammonia  and  sulphur,  but  becomes  nearly 
odorless  after  exposure  to  the  air  for  a  few  days.  We  thoroughly 
tested  it ;  and  our  toperiments  indicate  that  the  killing  properties 
of  the  gts  lime  soon  pass  away,  and  it  has  to  be  used  fresh  in 
such  great  quantities  (twenty  to  forty  tons  per  acre)  to  be  even 
partially  effective  that,  notwithstanding  its  cheapness,  it  is  hardly 
practicable  on  large  areas. 

C.    DESTRUCTION  OF  PUP-^  AND  ADULTS. 

(CLICK-BEETLES). 

1.  Fall  Plowing. 

It  is  with  pleasure  that  we  turn  from  the  discussion  of  measures 
that  give  little  or  no  promise  of  practical  use  to  one  that  we 
believe  is  of  great  importance.  For  the  results  of  our  experiments 
convince  us  that  much  can  be  done  towards  checking  the  increase 
of  wireworms  by  fall  plowing. 

The  explanation  of  the  beneficial  results  that  will  follow  fall 
plowing  we  believe  to  be  found  in  the  following  facts,  which  were 
brought  out  in  our  studies  of  the  life  history  of  our  more  common 
species  of  wireworms :  Wireworms  live  for  at  least  three  years  in 
the  worm  or  larval  state.     In  this  state  they  cease  feeding  about 
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November  let,  and  hibernate  until  spring.  When  the  worms  are 
fully  grown  they  change  to  soft  white  pupsB  which  resemble  the 
beetle  in  form.  This  change  takes  place  in  the  species  that  com- 
monly infests  field  crops  during  the  month  of  July.  The  pupa 
state  lasts  only  about  three  weeks,  the  insect  assuming  the  adult 
form  in  August.  But,  strange  to  say,  although  the  adult  state  is 
reached  at  this  time,  the  insect  remains  in  the  cell  in  the  ground 
in  which  it  has  undergone  its  transformations  till  the  following 
April  or  May,  nearly  an  entire  year* 

We  found  that  in  every  case  where  we  disturbed  the  soil  so  as 
to  break  these  earthen  cells,  the  insects  within  perished. 

This  experience  clearly  indicates  that  if  infested  fields  are 
plowed  after  July  20th  and  thoroughly  pulverized  and  kept  stirred 
up,  many  of  the  little  earthen  cells  may  be  broken  and  the  tender 
pupae  or  beetles  within  destroyed.  After  three  or  four  weeks  of 
this  thorough  cultivation,  wheat  or  rye  may  be  sown. 

In  connection  with  this  fall  plowing  and  cultivation  we  earnestly 
recommend  the  method  of  short  rotation  of  crops  to  farmers  hav- 
ing land  badly  infested  with  wire  worms.  Do  not  keep  fields  in 
sod  for  more  than  a  year  or  two  at  a  time.  No  doubt  it  will  require 
several,  at  least  three  years  by  this  method,  to  render  the  soil  com- 
paratively free  from  the  pests  as  only  the  pupge  and  adults  are 
killed  each  fall,  while  most  of  the  one  and  two-year-old  wireworms 
will  escape  injury.  Those  farmers  who  practice  the  method  are  not 
troubled  with  wireworms. 

/  2.    Trapping. 

Our  experiments  on  preventing  the  ravages  of  wireworms  by 
trapping  were  carried  on  in  1888  and  1889.  Two  methods  were 
employed,  trapping  by  baits,  and  by  lanterns. 

On  trapping  hy  haits. — This  method  has  been  discussed  in  detail 
in  Bulletins  3  and  33  of  this  Station,  so  that  only  the  general  results 
will  be  given  here.  The  baits,  which  consisted  of  sliced  potatoes, 
wads  of  green  clover,  and  sweetened  and  unsweetened  commeal 
dough  were  placed  under  boards  in  various  parts  of  a  badly  in- 
fested com  field.  Instead  of  attracting  the  wireworms,  as  was 
expected,  their  parents  —  the  click-beetles  —  came  to  the  baits  in 
large  numbers ;  the  clover  attracted  by  far  the  larger  number  (65 
per  cent). 
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It  was  found  that  the  beetles  were  the  most  active  at  night,  and 
that  they  seek  their  food  chiefly  by  running  over  the  surface  of  the 
ground.  , 

When  it  was  found  that  they  were  so  readily  attracted  to  the 
baits,  poisoned  clover  baits  were  used  with  the  result  that  most  of 
the  click-beetles  were  destroyed,  proving  that  they  fed  upon  the 
baits  and  thus  suggesting  a  practical  method  of  combating  them. 
"Where  the  insects  are  very  numerous  over  a  limited  area,  many  of 
the  beetles  can  be  killed  with  the  expenditure  of  a  very  little  labor 
in  distributing  these  poisoned  baits. 

On  trapping  hy  Icmterns.  —  A  series  of  six  trap-lanterns  were 
kept  lighted  every  night  here  on  the  University  farm  from  May  1st 
to  October  1st,  1889.  During  the  whole  five  months  only  eighty 
click-beetles  were  captured.  Thus  the  method  has  no  practical 
value  in  fighting  wireworms. 

General  Summaby  of  the  Methods  of  Combating  WraEWORMS. 

When  we  began  our  experiments  in  1889,  we  confidently  expected 
to  be  able  in  a  short  time  to  tell  farmers  how  to  protect  their  seed 
and  their  growing  crops  from  these  pests.  We  thought  that  the 
greatest  part  of  our  work  would  be  to  determine  which  of  several 
ways  is  the  most  practicable,  the  easiest  used,  or  involved  the  least 
labor  or  expense.  For  three  years  we  did  our  best ;  and  we  failed 
to  discover  a  single  satisfactory  method  of  protecting  seed,  or  of 
destroying  immature  wireworms  in  the  soil. 

We  did  learn,  however,  why  fall  cultivation  will  destroy  the 
wireworms  ready  to  pupate,  the  pupae,  and  the  beetles ;  the  beetles 
can  also  be  trapped  and  killed  in  large  numbers  with  poisoned 
clover  baits.  We  also  learned  that  many  commonly  recommended 
plans  are  useless. 

Such  a  short  rotation  of  crops  be  will  include  a  period  of  thorough 
cultivation  in  the  fall  will  prove  the  best  method  of  fighting  these 
pests  yet  suggested. 

IV.    Notes  on   the  Transformations   of  Several  Species  of 

Wireworms. 

We  used  nearly  10,000  wireworms  in  our  experiments.  They 
were  collected  by  correspondents  in  Lewis  county  and  forwarded  to 
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QB  in  invoices  of  a  thousand  or  more  at  a  time.  We  were  eanly 
able  to  diBtingnisli  five  different  species  among  those  sent  The 
species  were  kept  in  separate  cages,  thns  enabling  ns  to  make  many 
obserratione  on  the  habits,  etc.,  of  each  during  the  coarse  of  our 
esperimentB  npon  them. 

1.     Thb  Whbat  WntBWOHM. 

Agriotea  manciM,  Say, 

This  species  is  probably  the  most  nnmerons  and  most  destmctive 
kind  of  wireworm  in  onr  State ;  it  constitoted  91  per  cent,  of  the 
10,000  with  which  we  experimented. 

The  beetle  (Fig.  21)  was  described  in  1828,  bnt  notliing  was 
known  of  its  life  until  1867  when  Dr.  Fitch  described  the  wire- 
worm  (Fig.  19)  and  added  a  few  other  notes.  It  is  widely  dia- 
tribnted  and  has  been  reported  as  destnictiTe  in  Canada  and  some  of 
the  Western  States. 

^dV  /^  life^igtory. — It  is  not  known  where 

d^  any  species   of  click-beetle   lays  its   e^s- 

tJ^T  It  is  the  general  opinion  that  they  are  laid 
''^=C^  in  the  spring  in  the  earth  close  to  the  roots 
of  the  plants. 

We  never  found  any  of  the  wheat  wire- 
worms  less  than  i  mm.  in  length ;  tbey 
measure  when  full  grown  from  16  to  19 
mm.  Tbey  are  of  a  waxy-yellow  color ; 
their  genera]  appearance  is  well  represented 
in  figure  Id  (a  detailed  description  was 
given  in  Bnlletin  33,  p.  257).  The  eye-like 
depressions  (Fi^.  20,  e)  on  the  sides  of  the 
last  segment  render  it  easily  distinguished 
from  most  other  wireworms.  How  long 
this  insect  remains  in  the  wireworm  state, 
we  failed  to  learn.  We  found  that  one 
cannot  draw  accurate  conclusions  as  to  their 
age  from  their  size.  Our  observations  in- 
dicated that  this  wheat  wireworm  may 
diiuDcMn  (uttefForbaX '    trouble    the    farmer    at    least  three  yetti 
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before  aaBurtiiDg  the  beetle  state ;  it  grew  only  about  2  mm.  during 
six  mODths. 

The  wireworms  cease  feeding  in  the  fall  before  November  Ist, 
and  descend  into  the  soil  for  several  inches  where  they  remain  in  a 
torpid  condition  all  winter.  With  appetites  sharpened  by  their 
long  fast,  they  come  toward  the  earface  in  the  spring  and  do  more 
damage  than  at  any  other  time. 

When  they  become  full  grown,  which  occnrs  abont  Jnly  1st, 
these  wheat  wireworms  prepare  for 
pupation  by  forming  a  little  earthen 
cell  in  the  eoil,  nsnally  less  than  six 
inches  from  the  surface.  The  pupa  is 
-i;^  ^r*  ^  '  f^  "^  *  P'"^  white  color,  very  soft,  and 
1  r  \/'    ^^  about  one-fourth  longerthan  thebeetle 

which  it  resembles  in  general   appeal^ 
^(j  -'^i/K,  ance.    The  pnpal    stage    lasts  abont 

A  '  three  weeks,  and  by  September  Ist  all 

:  have  transformed  to  beetles. 

Tlie  beetles  (one  is  shown,  enlarged 
seven  times,  in  figure  21,  and  natural  size  on  the  upper  part  of  the 
com  plant  in  figure  16)  are  of  a  dark  brown  color.    They  remain 
in  the  little  earthen  cells,  made  by 
the  wireworms,  all  winter,and  work 
their   way  to   the.  surface    during 
April.    They  fly  well  and  can  run 
quite  rapidly ;  when  disturbed  they 
"play  possnm"  for  a  time.    They 
will  eat  clover  leaves  and  we  saw 
one  at  work  on  a  kernel  of  wheat. 
They  lived  but   a  few   days  after 
emerging  in  our  cages.     When  and 
where  tliey   lay  their  eggs  still  re- 
mains one  of  nature's  secrets. 

2.     Aaaphea  decoloraius,  Say. 

This  click-beetle  is  widely    dis- 
tributed  over  the  northern    states  "■~*'^d'tem"'™ufter%o'iS)"''"^'' 
east  of  the  Mississippi  river,  and  occurs  in  both  cultivated  and  grass 
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landB.  It  has  not  jet  occurred  in  BtifiicieDt  namberB  to  be  injnrioaE; 
only  about  five  per  cent,  of  the  wireworma  we  Lave  examiDed 
belonged  to  this  specieB. 

lU  life-hUtory. — Our  specimens  of  the  wireworme  ranged  id 
length  from  7  mm.  to  35  mm.  They  are  of  a  dark,  waxy-jellow 
color ;  their  form  and  characteristic  features  are  well  shown  in 
figures  22  and  23  (a  detailed  description  is  given  in  Bulletin  33,  p. 
261).  What  little  data  we  have  indicates  that  the  duration  of  the 
wireworm  period  is  at  least  three  years. 


Unlike  the  wheat  wireworm,  this  wireworm  matures  in  May. 
The  change  to  a  pupa  takes  place  in  little  earthen  celts  in  the  soil. 
We  hare  not  seen  the  pupa ;  this  stage  lastB  about  three  weeks. 
Moet  of  the  beetles  emerged  in  our  cages  in  June.  In  Professor 
Forbes'  experiments  in  Illinois  they  emerged  as  early  as  May  25th. 
The  beetle  varies  from  0  mm.  to  16  mm- 

in  length,  and  is  of  a  shining  black- 
ish color  with 

brown  legs.    Its 

charac  teristic 

features  are  well 

shown  in  figure 

34.      All     the 

tS—Ondftl  tegmenl  of  the  wire-      beotles     emerge 

wormof  AMphMdeooloratuB.     ,     ,  i-  „      . 

ttinucbfiDlsrKeil  (after  horbei).      I)ei0re    fall,     DUt 

of  the  further  life  of  this  insect  we  know 
nothing. 

3.     Melanotua  communis,  Gyll. 
This  species  of  wireworm  la  very  com-  M.-AHtphei    (iMoio™tii»,    um 

'^  ''  adulLeiilkiXMltDDrkDiloae-IUtk 

mon  in  cultivated  lands,  especially  in  com      di»m«ief»  (tfipr  Forbn> 
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fields,  in  our  State;  Professor  Forbes  found  rii  allied  species 
{M.  cribulosas)  mnch  more  common  in  Illinois  corn 
fields.  The  insect  is  widely  distribnted,  ranging  at  least 
from  Nebraska  to  New  Jersey  and  Canada. 

li^  life-history. —  The  mature  wire- 
.  worms  vary  in  length  from  S6  mm,  to  30 
mm.  They  are  of  a  light  brown 
color,  with  the  head,  thorax  and  last 
segment  considerably  darker.  (They 
are  described  in  detail  in  Bnlletin  33,  p 
265),  Figure  25  shows  the  character- 
istics  of  the  caudal   seement    of    tbis*6--^'i»"»«^"»'rf 

o  the     vlrewonu    or 

wireworm,  and  tigure  26  (although  it  is  of  ^^i^^  '^^\j°^- 
the  closely  allied  species  M.  crihulosus)  fe'Jit''  '"*'  ^'"' 
will  serve  equally  well  to  show  the  principal  features  of 
the  whole  worm. 

The  insect  spends  at  least  three  years  as  a  wireworm  ; 

one    specimen    lived    in    our    cages    for    jiearly  two 

years.    The  change  to  a  pupa  takes  place  in  earthen 

*»?'?ewonn  cells  during  July.     The  pupa  is  white  and  tender,  and 

criburoBuii'  chaugos  to  a  beetle  in  about 

dlimetersa   montb.      The    principal 

(BfMr    For-     ,  .      .  -     ,         ,        , 

be»)-  characteristics  of  the  slend- 

er, glossy,  dark  brown  beetle  are  well 
shown  in  figure  27.  They  remain  in 
earthen  cells  in  the  soil  all  winter, 
emerging  in  May.  The  secret  of  the 
rest  of  their  life  remains  with  na- 
ture. 

4.    Drasterias  elegans,  Fabr. 

This  species  of  wireworm  is  widely 
distributed  over  the  country,  and  has 
been  reported  as  exceedingly  abundant  S7.— HeiBnoiiu  comaiuDin.  tb*  »duit. 

•^  °  ■'  enUrjed     four       dlnnetere     (sHw 

and    mjunous    to    young    wheat    m     Forbm). 

Indiana.     We  have  found  it  quite  abundant  in  sod  land  here. 

Its  life-history. —  Notwithstanding  its  abundance,  comparatively 
little  is  known  of  the  life  of  this  insect.     It  is  one  of  the  smallest  of 
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tbe  wirewonns,  measuring  from  9  mm.  to  13  mm.  in  length  when  fnll 
grown.    Its  body  is^considerablj  flattened  and  of  a  light  waxy-yellow 
color.     Figures  28  and  29  well  illustrate  its  characterietic  featnres. 
(It  is  described  in  detail  in  BulletiD  33,  p.  26S). 
They  undergo  their  transformations  in  earthen  cells 
in  the  soil,  the  change  to  a  beetle  taking  place  about 
July  Ist.     The  beetle  is  of  a  general  mety-brown 
r  color  with  black  markings ;  it  is  shown  natural  size 
*  and  enlarged  in  figure  30.     We  were  unable  to  de- 
:■  tennine  whetlier  they  emerged  in  the  fall  or  passed 
the  winter  in  the  eartlien  cells.    Professor  Forbea 
has  recorded  considerable  data  on  thia  point  which 
leads  him  to  conclude  that  it  seems  probable  that 
they  emerge  in  the  sum- 
mer and  early  fall,  proba- 
bly  laying   their  eggs  in 
partthc  same  season;  that- 
it  hibernates  in  sheltered 
places    and    continues 
abundant  until  Jane  of 
the  following  year,  doubt. 
leas  breeding  meanwhile ; 
M    Th--<r.-„™„fand  that  it  lives  two  sea-  .  .  ^  _ 

?5S^"«ier?'d":  SOUS  in  the  earth  as  a  wire-  ^°;;^^St^'^^^f^'^  """** 

meMn  (oiler  Furbeii). 


eolarged  (kftsr  Fortx 


6.  Cryptohypnua  afAreviaius,  Say. 

We  met  with  a  few  wireworms  of  this  species  in  old  sod  land. 
The  beetle  has  been  known  since  1823,  and  ifis  not  nncommon 
throughout  North  America.  It  is  a  robust  beetle,  about  one-fonrth 
,  of  an  ineli  in  length  and  of  a  brownish-black  color 
,  greenish-bronze  lustre.  (For  detailed  de- 
itions  see  Bulletin  33,  p.  370,  of  Trans.  Am.  Ent. 
,  1891,  p.  7). 
The  wireworms  are  from  7  mm.  to  9  mm,  in 
„  ^  ^  ,  lenifth  when  mature,  and  closely  resemble  the 
ffiS^i''3«)'^DdJ'^""K  "'oriis  of  Asaphea  deccHoratua  (Fig.  23). 
eDiarfrei).  They  are  of  a  dark  waxy-yellow  color  and  consid- 


^        _^  of  an  ii 
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erably  flattened  in  form.  The  caudal  seg- 
ment and  some  details  of  the  mouth  parts 
are  shown  in  figure  31.  (For  a  detailed 
description  see  Bulletin  83,  p.  271). 


vyf 


81.— Wlreworm  of  Cryptohypnus 
abbrevlatus.  a,  b,  c.  details  of 
the  mouth-parts;  e,the  caudal 
segment — all  enlarged . 


The  Bud  Moth. 


Tmetocera  oceUana. 


This  bud  moth  has  come  to  be  recognized  by  many  of  the  most 
extensive  apple  growers  of  western  New  York  ae  the  moet  iajiiri- 
ona  and  hardest  to  tight  of  any  insect  now  present  in  their 
orchards.    It  works  in  the  opening  leaf  (Fig.  32)  and  tiower  bods 


Si— Work  □(  the  bud  motli  in  a^oitig  Wat  bud*. 

(see  frontispiece),  and  often  nearly  the  whole  crop  on  many  treea  ifl 
destroyed  while  yet  in  the  bud.  It  ia  also  especially  deetmctive 
when  it  attacks  recently  bndded  or  grafted  trees  and  nuTEery 
stock.  Besides  apple,  it  also  feeds  Dpon  pear,  plum,  cherry,  qaince 
and  peach  trees  and  blackberry  buds. 

Thui,  fmit  growers  have  to  fear  in  the  bud  moth  a  peet  which  is 
capable  of  literally  "  nipping  in  the  bad  "  a  prospective  crop  of 
frait,  a  graft,  or  a  bndded  stock. 
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Its  History  and  Distbibution. 

■ 

As  the  insect  has  been  known  in  £urope  for  more  than  half  a 
century  before  it  was  recorded  in  this  country,  it  is,  therefore,  no 
doubt  an  imported  species.  It  attained  economic  importance  in 
Europe  about  1840,  and  was  first  discovered  in  this  country  in  1841 
in  Massachusetts,  where  it  was  doing  considerable  damage;  by  1869 
it  had  become  to  be  ^'  the  most  injurious  enemy  of  the  apple-tree, 
next  to  the  canker-worm,  in  the  State."  The  same  year  it  did  some 
damage  in  Pennsylvania,  and  in  1870,  plum  trees  were  attacked  by 
it  in  Canada.  The  first  record  of  the  occurrence  of  the  insect  in 
New  York  State  is,  in  1880  in  a  Union  Springs  nursery.  The 
previous  year  it  was  found  at  Washington,  D.  C,  and  by  1885,  it 
had  reached  Nova  Scotia.  In  1 887,  it  was  quite  injurious  near 
Rochester,  N.  Y.,  and  in  1888  and  1890,  apple  and  blackberry  buds 
were  injured  in  Maine,  Throughout  Massachusetts,  New  York 
and  Canada  the  insect  appeared  in  very  destructive  numbers  in 
1891,  and  in  Michigan  in  1892.  It  has  been  found  in  Missouri, 
and  two  or  three  years  ago  was  introduced  into  Idaho. 

The  bud  moth  is  thus  widely  distributed  over  the  New  England 
and  Middle  States  and  Canada ;  it  occurs  as  far  south  as  Washing: 
ton,  D.  C,  and  as  far  west  as  Idaho. 

How  It  is  Spkead. 

The  active  moths  doubtless  fly  readily  from  orchard  to  orchard 
and  thus  the  pest  may  slowly  spread.  But  a  much  more  fruitful 
source  of  infestation  is  to  be  found  in  nursery  stock.  We  have 
seen  the  insect  at  work  in  several  nurseries,  and  it  is  claimed  that 
it  was  introduced  into  [daho  on  stock  received  from  one  of  our 
New  York  nurseries.  Its  manner  of  hibernating  makes  its  dis- 
tribution very  easy  on  nursery  stock. 

Its  Namb  and  Classifioation. 

The  bud  moth  is  closely  allied  to  the  codlin  moth,  and  resembles 
the  latter  in  size  and  form,  but  differs  in  structure,  in  coloring  and 
in  its  habits  and  life-history. 

A  spot,  somewhat  eye-like  in  appearance,  on  each  front  wing  of 
the  moth  suggested  its  name — ocelUma — which  was  given  to  it  in 
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Austria  in  1776.  The  popular  name — eye-spotted  bud  moth  — 
first  used  by  Dr.  Harris  in  1841,  is  now  in  common  use.  The 
moth  has  been  described  under  five  different  names,  and  has  been 
placed  in  six  different  genera.  The  genus  Tmeiooera  (^'cut- 
homed,"  from  the  notched  appearance  of  the  base  of  the  antennse 
of  the  male  moth)  was  established  in  1859  for  the  reception  of  this 
insect  which  still  remains  its  only  representative. 

How  Its  Presence  is  Indicated. 

The  caterpillars  of  the  bud  moth  are  astir  early  in  the  spring, 
usually  about  May  1st,  and  soon  begin  their  destructive  work  on 
the  swelling  and  opening  fruit  and  leaf  buds.  They  eat  into  the 
buds,  and  often  so  check  and  disfigure  a  small  tree  as  to  spoil  its 
symmetry.  More  often  the  caterpillar  does  not  begin  its  work 
until  the  buds  are  nearly  half  opened.  It  then  feeds  upon  the 
central  expanding  leaves  or  flowers,  tying  them  together  with 
silken  threads  (see  the  frontispiece,  and  figure  32).  Some  of  the 
partly  eaten  leaves  soon  turn  brown  and  thus  render  the  work  of 
the  insect  quite  conspicuous;  one  correspondent  wrote  that  his 
trees  looked  as  though  a  fire  had  swept  quickly  through  them,  as 
so  many  leaves  had  turned  brown.  This  tying  together  of  the 
opening  leaves  and  fiowers  and  the  brown  appearance  of  many  of 
them,  are  the  most  characteristic  indications  of  the  presence  of  the 
insect. 

Its  Appearance. 

The  caterpillar, — It  is  in  this  stage  that  this  insect  is  familiar  to 
fruit-growers.     It  appears  on  the  buds  in  the  spring  as  a  little 

brown  caterpillar,  about  .16  of  an  inch 
long,  with  a  black  head  and  thoracic 
shield.  In  June,  when  the  caterpillars 
are  full-grown  (Fig.  33)  they  are  about 
88.-caterpiiur  of  the  bud  moth  ^alf  an  iuch  in  length  and  are  of  a  cin- 

about  three  time.  Datur.l<i.e.  ^^^^^^   ^^^^    ^^j^^..    ^j^^    j^^^   thoradc 

shield,  and  true  legs  are  black.    The  body  is  sparsely  hairy,  and 
bears  five  pairs  of  pro-legs. 

The  pupa. — This  quiescent  stage  of  the  insect  is  passed  in  the 
nests  in  the  latter  part  of  June  in  a  tube  of  dead  leaves.    Two 


I ..  v>vy  *^  //t 
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viewB  of  a  pupa  are  shown  in  figure  34.  It  is  about  .27  of  ed 
inch  in  length  and  of  a,  light  brown  eolof ;  the  dorsum  of  each 
abdominal  segment:  bears  two  transvetee  rows  of  amall  tooth-like 
proceseeB  directed  caudad. 

The  moth. — The  moth  (Fig.  35)  measurcB  about  three-fifths  of 
an  inch  across  its  expanded  wings. 
It  is  of  a  general  dark  ash-grey  col- 
or with  a  broad  cream  white  band 
II  acroBB  the  front  wings.  Dr.  Harris 
I  saw  the  resemblance  to  two  eye-like 
spots  in  the  arrangement  of  two 
short  horizoutal  blask  dashes  fol- 
^  '  Ij         lowadby 

a  verti' 

S4.— Pups  of  the  bud  motb:  k.  veotnl  ^  t  f  a  a\r    r.  I    ' 
Hew;  b,  darul  vlow— enlirged,  BtreBK     01 

lead  blue 
near]  the  anal  angle  of  the  front  wings, 
and  in  the  three  or  four  similar  hiack 
dashes,  also  followed  by  a  streak  of  lead  ss.-the  bud  noih-the  aduu 

■'  Insecc,  twice  Datunl  size. 

blue,  near  the  apex  of  these  wings. 

Its  Ltfb-Histobt, 

Although  the  caterpillar  and  pupa  of  the  bud  moth  were  known 
more  than  eighty  years  ago,  its  true  life-history,  as  observed  by 
Mr.  J.  Fletcher,  the  Canadian  Goverment  entomologist,  and  the 
writer,  was  not  recorded  until  1892  (Report  of  Entomologist  for 
Dept.  Agr.  Canada,  1891,  p.  195). 

Its  appearance  and  habits  in  the  spring. — The  date  of  the 
emergence  of  the  little  brown  caterpillars  from  their  winter  retreats 
varies  considerably  in  this  state.  They  seem  to  time  their  ap- 
pearance by  the  date  at  which  the  bads  begin  to  open.  Thus  the 
earliness  or  latenesB  of  the  season  or  of  the  variety  of  the  tree  in- 
fested will  vary  the  time  from  two  to  fom*  weeks,  ranging  from 
April  15  to  May  15. 

In  some  cases  the  caterpillar  appears  before  the  bud  has  opened 
sufficiently  for  it  to  readily  enter.  It  is  then  forced  to  eat  its 
way  into  th«  bud.     Once  within  the  bud  it  revels  in  the  very  ten* 
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der  growing  leaves  or  flower  buds,  tying  t)iem  together  with  ite 
eilken  threads,  and  thns 'forming  for  itaelf  a  well  protected  nest 
within  which  ita  destructive  work  goes  on  (Figs.  32  ind  36),  It 
does  not  confine  its  work  to  one  or  two  leaves  orJ'fiowerB,  hot 
seems  to  delight  in  devouring  a  part  of  a  leaf  here  or  one  side  of  a 
developing  flower  there.  So  tliat  nearly  every  leaf  or  flower  ia  the 
opening  bud  is  forced  to  contribute  to  the  greed^of  the  little  creature, 
thus  greatly  increasing  its  deetructiveness. 

It  is  especially  destructive  on  young  trees  or  nnrsery  stock  as 
it  then  most  often  attacks  the  terminal  buds,  sometimes  burrow- 
ing down  the  shoot  for  two 
or  three  inches  causing  it 
to  die,  and  thus  greatly 
marring  the  symmetry  of 
the  tree. 

The  later  work  of  the 
caterpillars  in  the  opening 
leaves  has  been  well  de- 
scribed by  Professor  Corn- 
stock  as  follows : 

"  The  larva   settles   on 

one  of  the  more  advanced 

leaves,  of    which    it  cnts 

the   petiole    half    throngh 

either    near    its    base    or 

cloEC  to    the  leaf  so  that 

it  wilts.     Of  this  half  dead 

leaf  it  forms  a  sort  of  tube 

by  rolling  the  edge  of  one 

'^^t^?^r'^l'th?;Vn'oS'^,^^^l';I^■.'SS!^d;  "^e  mor«  or  less  down  and 

wdbyih-moib.  fastening,  it   with     silken 

threads  and  then  lining  the  inside  sparsely  with  silk.     If  the   leaf 

which  it  has  selected  as  its  final  home  should  become  too  w«ak  at 

the  place  where  it  has  been  cut  so  that  there  may  be  danger  of  ita 

falling   to  the   ground ;  then  the  larva  goes  to   work   and  either 

strengthens  it  with  silk  which  is  fastened  to  the  twtg  and  petiole 

or  ties  the  apical  portion  of  the  tube  to  another  leaf  or  cuts  that  part 
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of  the  leaf  which  contains  its  tube  from  the  rest  of  the  leaf,  bo 
that  either  the  whole  or  only  that  portion  which  contains  the  tube 
hangs  suspended  from  another  leaf."  The  larva  lives  in  this  tube 
most  of  the  time,  only  coming  forth  to  feed ;  when  disturbed  it 
retreats  into  the  tube  out  of  sight.  In  feeding  it  draws  other 
leaves,  one  after  another,  toward  it  and  fastens  them  with  threads 
of  silk,  thus  forming  a  nest  (Fig.  36).  Some  of  these  partially 
devoured  leaves  soon  turn  brown  and  die,  thus  rendering  the  nest 
quite  conspicuous. 

The  caterpillars  continue  to  feed  in  the  spring,  mostly  at  night, 
for  six  or  seven  weeks,  and  probably  shed  their  skin  three  times 
during  this  time. 

PtipcUion. — Within  a  tube,  usually  formed  in  the  nest  by  rolling 
up  one  side  of  a  leaf  or  by  bringing  together  two  or  three  half 
devoured  leaves  and  securely  fastening  everything  with  silken 
threads,  the  full-grown  caterpillar  retreats  and  lines  the  interior 
with  a  thin  closely  woven  layer  of  silk.  This  forms  the  cocoon 
within  which  the  caterpillar  is  soon  to  undergo  its  wonderful 
change  to  a  pupa.  The  date  of  this  change  varies  in  this  State  from 
June  Ist  to  25th.  About  ten  days  are  spent  as  a  pupa,  then 
by  the  aid  of  the  tooth-like  hooks  on  its  back,  it  works  its  way 
nearly  out  of  the  cocoon,  and  its  skin  splits  open  to  allow  the 
pretty  little  moth  to  emerge. 

Sizbits  of  the  moth. — The  moths  begin  to  appear  as  early  as 
June  5th  in  our  State,  and  often  all  have  not  emerged  by  July  10th. 
They  are  most  active  during  the  night,  remaining  quiet  during 
the  day  on  the  trunk  and  limbs  of  the  tree,  with  wings  folded 
roof-wise;  in  this  position  they  closely  mimic  the  bark.  They 
probably  live  about  two  or  three  weeks. 

Egg-laying. — Three  or  four  days  after  emerging,  the  moths  be- 
gin to  lay  eggs,  working  mostly  at  night.  They  are  laid  on  the 
leaves  singly  or  in  small  clusters  slightly  overlapping  each  other. 
They  are  curious  objects  (Figs.  36  and  37).  In  fact  they  so 
closely  resemble  minute  drops  of  water  or  a  fish's  scale  on  the 
leaf  as  to  necessitate  the  use  of  a  lens  to  determine  the  egg  char- 
acteristics. They  are  very  transparent  and  will  reflect  the  prismatic 
colors  like  a  drop  of  water. 
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They    are     disc-like,    very    moch    flattened, 

uinally  oval  in  oatline,  a  few  are  circular,  and 

measure  .8  mm.  by  .7  mm.    A  flat  outer  rim 

,  .a  mm.  wide  adheres  closely  to  the  leaf,  leaving 

a  central  slightly  elevated  rounded  disc  in  which 

the  larva  develops.     Abont  nine  days  after  tbo 

egge  are  laid  the  developing  greenish  caterpilUr 

^'i;owi7^«°de'^opi2S  lying  curled  np  in  the  central  portion  can  be 

^^wi.!^'"        plainly  seen  throngh  the  shell.     The  eg&«tage 

lasts  from  seven  to  ten  days. 
Summer  habits  of  the  caterpiUar.^Soou  after  emerging  through 
a  hole  near  the  edge  of  the  central  portion  of  the  egg-ahel!,  the 
little  greenish  caterpillar  begins  to  feed  upon  the  skin  of  Ae  leaf, 
usually  opon  the  nnderside.    A  few  hours  later  it  makes  for  itself 
a  tube  of  silk  open  at  both  ends  and  usually  made  alongside  the 
mid-rih.     From  these  silken  homes  the  caterpillars  sally  forth  to 
feed  upon  the  surrounding  tissues,  protecting  themselves  as  they 
go  hy  a  thin  layer  of  silk  spun  over  their  feeding  gronnda  (Fig. 
38).      They    feed    upon  one 
epidermis  and  the  inner  tis- 
saes  of  the  leaf,  leaving  the 
net-work     of    veinlets ;    the  i 

opposite  epidermis  forms  the  , 

floor  of  its  feeding  grounds. 
The  veinlets  and  the  epider- 
mis soon    turn     brown,     thus  ^_^,e^^g,,togu,eTDrk  of  ayWDg  cMvniilbr 
,  during  ttie  iQiDinsr. 

rendering  the  sumnler  worK 

of  the  insect  quite  conspicuous.    Rarely  more  than  one  caterpillar 

works  on  a  leaf. 

The  caterpillars  continue  to  feed  in  this  manner  during  July  and 
August,  and  a  part  of  September.  Soon  after  the  third  or  fourth 
moulting  of  the  skin,  they  cease  feeding  and  seem  to  know  in- 
stinctively that  they  have  reached  that  point  in  their  develop- 
ment when  it  is  necessary  for  them  to  make  preparations  to  go 
into  winter  quartetB,  even  though  it  be  several  weeks  yet  before 
the  leaves  become  unlit  for  food,  or  fall  from  the  trees. 

fltA^maitwi.—OarobBervatioDS  in  1891andl8fl2  definitely  showed 
Qai  the  bud  moth  paesM  the  winter  as  a  half-grown  oatopillar 
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fiDuglj  bidden  in  a  silkeD  case  on  the  trae.    Figure  39  represents  a 
twig,  natnral  eize,  bearing  three  of  these  hiberoacnla  at  a,  a,  and  h. 
These  little  winter  homes  are  very  inconspicuous  objects  as  thej  are 
scarcely  more  than  an  eighth  of  an  inch  in  length,  and  are  covered 
with  bite  of  dirt  from  the  bark  or  are  sometimee  made  under  some 
convenient  piece  of  dead  leaf  or  bud-scale.    One  mnst  be  very 
familiar  with  these  hibemacula  to  be  able  to  find  them,  even  on  a 
badly    infested    tree.    The   caterpillars    begin  to  go  into  winter 
4jaarterB  early  in  Angust  and  all  are  snngly  tncked  away  before  the 
leaves  fall.     They  inBtinctively  bnild  their  winter  homes  near  the 
winter  bnds  on  the  twigs  so 
they  may  be  at  hand  to  nip 
the   bad   a  pen   its    showing 
any  signs  of  opening  in  the 
spring.  The  life-cycle  18  com- 
pleted with  the  opening  of  ' 

3pring  and  the  appearance  of  *" 

the  little  browB  caterpill™  "-SSSSIi.r.K'jAV.'.SS'i"" 
<m  the  bads. 

Number  ofhroods. — There  is  bat  one  generation  of  the  insect  in 
-a  year  in  this  and  more  northern  latitudes.  The  moth  appears  and 
lays  her  eggs  in  Jane  or  July,  and  the  caterpillars  feed  npon  the 
leaves  until  half-grown,  in  which  stage  they  hibernate.  Possibly 
two  broods  may  occur  farther  south. 

Its  Natubal  Eitehibs. 
In  Enrope,  five  parasites  are  recorded  at  work  upon  this  insect. 
Three  parasites  {Phytodictiis  vulgaris,  Pimpla  sp.  and  Microdita 
ioHcind/uB)  have  been  reared  from   it  in   this   country ;   the  latter 
species  seems  to  be  quite  common  in  some  localities. 

Besides  these  parasitic  enemies,  the  bud  moth  is  sometimes  eaten 
by  birds  in  Canada,  and  we  also  found  a  lai^e  wasp  {Odynema 
caiahiUensis)  storing  its  cell  with  the  caterpillars  which  must  famish 
-delicions  morsels  for  the  grub  of  the  wasp  when  it  hatches. 

DonbtlesB  all  of  these  foes  aid  considerably  in  keeping  the  pest 
in  eheck,  bnt  it  has  now  become  so  nnmerons  and  wide  spread  that 
its  enemies  are  insufficient  and  the  devices  of  man  must  be  called 
into  aetioD. 
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Methods  of  Pbeyenting  its  Bay  ages. 

This  insect  is  proving  an  •xceedingly  hard  one  to  combat.  It 
cannot  be  effectiTely  and  practicably  fought  while  in  the  adult  or 
egg  stages,  and  there  is  but  little  hopes  of  reaching  the  eater- 
pillars  in  their  hibernacula  during  the  winter.  Although  the 
caterpillars  work  under  a  silken  coyering  on  the  undersides  of  the 
leaves  during  the  early  part  of  the  summer,  it  may  be  possible  to 
kill  some  of  them  with  a  Paris  green  spray,  but  we  doubt  it. 
The  pnpse  can  be  reached  only  by  hand-picking  the  nests  during 
the  ten  days  in  June  which  the  insect  passes  in  this  stage.  Thus, 
so  far  as  we  now  know,  the  most  vulnerable  period  in  the  life- 
cycle  of  the  bud  moth  is  during  the  last  half  of  its  caterpillar  life 
when  it  is  at  work  upon  the  opening  bnds,  leaves  and  flowers. 

We  once  saw  a  case  where  hand-picking  could  have  been  profit- 
ably practiced.  A  block  of  young  pear  trees  had  become  badly 
infested  and  each  caterpillar's  nest  was  rendered  conspicuous  by 
one  or  two  brown  dead  leaves.  All  of  the  then  nearly  full-grown 
caterpillars  could  have  been  quickly  killed  by  collecting  and  burn- 
ing their  nests ;  this  would  have  effectually  prevented  the  appear- 
ance of  the  insect  another  year  One  man  could  have  thus  exter- 
minated the  pest  in  that  block  of  a  thousand  or  more  young  trees  in  a 
very  short  time.  This  method  may  prove  practicable  in  many 
cases  where  nursery  stock  becomes  infested.  The  nests  should  be 
gathered  before  June  1st. 

Although  hand-picking  is  the  surest  method  of  checking  the 
insect,  it  is  impracticable  on  large  trees,  and  besides,  by  the  time 
the  work  of  the  caterpillar  has  progressed  far  enough  to  render  its 
nest  conspicuous,  it  has  done  most  of  its  damage.  Fruit  growers 
cannot  afford  to  wait  until  after  the  developing  fruit  and  new 
growth  are  '^  nipped  in  the  bud "  before  placing  any  obstacles  in 
the  way  of  this  insect. 

We  believe  the  pest  can  be  reached  with  an  arsenical  spray 
applied  frequently  and  thoroughly.  It  will  necesitate  at  least  two 
thorough  applications  hefore  the  Jlowers  open  If  possible  keep 
the  swelling  and  opening  buds  coated  with  Paris  green  so  that  the 
little  caterpillar's  first  meal  in  the  spring  will  be  a  poisonous  one. 
In  order  that  the  spraying  should  be  thoroughly  done  at  this  time, 
fruit  growers  should  realize  that  if  the  insect  is  not  kiUed  before 
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the  blossoms  open  they  will  not  have  another  chance  to  do  it 
nearly  so  effectively  nntil  the  next  spring. 

If  the  trees  are  usually  badly  infested  with  the  apple  scab  or 
other  fangi  it  would  be  well  to  combine  the  Paris  green  with  the 
Bordeaux  mixture,  and  in  this  case  using  about  one  pound  of  the 
poison  to  one  hundred  gallons  of  the  fungicide;  the  poison  will 
adhere  longer  if  applied  with  the  fungicide.  If  Paris  green  only 
IS  applied,  use  about  one  pound  to  two  hundred  gallons  and  always 
add  two  or  three  pounds  of  freshly  slaked  lime  to  prevent  the 
burning  effects  of  the  free  arsenic  in  the  Paris  green.  Take 
especial  pains  to  thoroughly  wet  the  buds  on  the  smallest  twigs. 
With  at  least  two  thorough  applications  of  Paris  green  before  the 
flowers  open  we  believe  this  insect  can  be  effectively  checked  for 
the  season.  Do  not  spray  when  the  trees  are  in  bloom  as  many 
honey-bees  may  be  killed. 

The  limited  time  during  which  this  bud  moth  can  be  reached 
by  sprays  renders  it  an  especially  hard  insect  to  fight.  It  will 
require  thoughtful,  intelligent,  and  persistent  work  early  in  the 
spring  to  hold  it  in  check 
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I.  The  Pear  Psylla.* 


PsyUa  jyyricola  Forster. 


During  the  past  five  years  this  minute  insect  has  inflicted  such 
severe  losses  upon  pear  growers  in  various  parts  of  the  country 
that  it  threatens  to  seriously  interfere  with  the  successful  cultivation 
of  this  fruit. 

Its  Hibtoby,  Distribution  a.nd  DESTRucnvENEss. 

The  insect  is  an  old  offender,  and  like  most  of  our  other 
imported  insect  pests,  it  has  wrought  much  more  destruction  here 
than  in  Europe,  its  native  home.  It  was  probably  first  introduced 
into  this  country  upon  young  pear  trees  imported  from  Europe  in 
1832  by  Dr.  Ovid  Plumb,  of  Salisbury,  Conn.  ;t  during  the  next 
five  years  he  lost  several  hundred  trees  from  its  ravages.  By  1848, 
it  had  spread  into  Massachusetts  and  into  Dutchess  and  Columbia 
counties  in  New  York.  It  is  not  again  recorded  as  injurious  until 
1871,  and  then  in  Illinois ;  this  State  seems  yet  to  be  the  western 
limit  of  its  range.  In  1879,  it  was  destructive  at  Ithaca  and  at 
Saratoga,  N.  Y.  A  dozen  years  passed  without  any  record  of  its 
injury.  Theii,  in  1891,  it  suddenly  appeared  in  enormous  numbers 
in  restricted  localities  in  quite  widely  separated  portions  of  this  and 
other  States,  and  thousands  of  dollars  worth  of  fruit  and  many 
valuable  trees  were  ruined  by  its  ravages.     Pear  orchards  at  Fitch- 

*  This  insect  was  discussed  in  detail  In  Bulletin  44,  issued  in  October^ 
1892.  There  was  so  great  a  demand  for  the  bulletin  that  the  issue  was 
exlmusted  in  about  a  year.  While  this  discussion  includes  an  abstract  of 
Bulletin  44,  it  also  contains  much  new  material,  especially  in  regard  to  the 
distribution  of  the  insect,  its  natural  enemies,  and  to  the  methods  of  fight- 
ing it. 

tThe  evidence. submitted  by  Dr.  Dintner  (Ninth  Kept.  p.  319)  to  show 
that  thi«  insect  "  may  have  been  operating  in  the  State  of  New  York  as 
early  as  In  1824,  if  not  in  the  preceding  century,"  is  far  from  conclusive. 
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burg,  Mass.,  Meriden,  Conn,  and  Pomona,  Md«,  were  devastated.  In 
this  State,  it  was  especially  destractive,  orchards  in  the  eastern,  cen- 
tral and  western  portions  suffering  severely ;  many  trees  ultimately 
dying.  One  orchard  near  Ithaca  promised  600  bushels  of  fruit, 
but  less  than  50  matured ;  and,  Mr.  G.  T.  Powell,  at  Ghent,  had 
an  estimated  yield  of  1,200  barrels  reduced  to  less  than  100  barrels 
of  marketable  fruit. 

At  the  time  we  wrote  Bulletin  44  (1892),  the  insect  was  known  to 
occur  only  in  Connecticut,  Massachusetts,  New  York,  Illinois  and 
possibly  in  Michigan ;  its  occurrence  in  Maryland,  noted  above,  was 
not  recorded  until  1894. 

In  1892,  it  was  found  abundant  in  Ohio.  In  1893,  it  was  dis- 
covered in  New  Jersey,  and  we  also  received  it  froto  Thomaston, 
Me.  In  1894,  it  was  found  to  be  quite  generally  distributed  over 
New  Jersey,  and  had  appeared  in  Canada  (Freeman,  Ont.)  and  Vir- 
ginia for  the  first  time.  The  same  year  it  invaded  a  Maryland 
orchard  (Chestertown,  Md.)  of  over  20,000  trees  in  overwhelming 
numbers,  and  was  quite  destructive  to  several  orchards  in  western 
New  York.  This  year  (1896)  we  have  learned  of  no  serious  out- 
breaks of  the  pest.  We  have,  however,  received  it  from  Clinton, 
Mich.,  where  it  did  considerable  damage  in  1894. 

We  believe  the  insect  is  now  present  in  alarming  numbers  in 
most  of  the  pear  orchards  in  New  York  State.  We  have  not  failed 
to  find  it  in  any  orchard  examined  for  this  purpose  in  western  New 
York,  especially  in  Niagara  county  and  in  the  vicinity  of  Bochee- 
ter.  Specimens  have  been  sent  us  from  Coxsackie,  Pavilion,  Mil- 
ton, Carlton  and  Dansville,  N.  Y. ;  and  it  has  been  recorded  from 
Athens,  Menands,  Catskill  and  Baltimore,  N.  Y. 

Thus,  the  range  of  the  insect  has  been  greatly  increased  since 
1892.  It  now  ranges  from  Maine  southward  through  Maasachn- 
setts,  Connecticut,  New  Jersey,  Maryland  and  into  Virginia,  and 
westward  through  New  York,  Canada,  Ohio  and  Blinois  to  the 
Mississippi  river,  beyond  which  it  has  not  yet  been  recorded. 

How  IT  Spreads. 

In  spite  of  its  wide  distribution,  it  seems  to  be  rather  a  local 
insect,  and  its  spread  from  orchard  to  orchard  rather  slow.  Some 
of  Coe  Brothers'  orchards  at  Meriden,  Conn.,   have  been   badly 
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infested  for  15  years,  and,  yet,  it  had  not  appeared  (in  1892)  in  one 
orchard  set  in  1881  onlv  half  a  mile  distant. 

Our  New  York  nurserymen  are  reported  to  be  responsible  for 
its  introduction  into  Maryland,  Virginia,  New  Jersey  and  Canada. 
In  nearly  every  case  it  is  claimed  the  source  of  infestation  can 
be  directly  traced  to  pear  stocks  bought  of  New  York  nurserymen 
in  1890  or  1891,  or  about  the  time  the  pest  was  so  numerous  in 
this  State.  It  is  supposed  that  the  hibernating  form  of  the  insect 
is  thus  distributed. 

Its  Classification  and  Name. 

This  pear  pest  is  one  of  the  true  bugs  and  belongs  to  the  family 
PsyUidae^  commonly  known  as  jumping  plant-lice  from  the  leaping 
habit  of  the  adult  insects.  Thirty-four  species  of  PsyUids  have 
thus  far  been  described  from  the  United  States. 

PsyUa  pyricolaj  although  it  was  observed  in  this  country  in 
1833,  received  its  name  in  Europe  fifteen  years  later.  Previous  to 
1848,  European  writers  had  referred  to  the  species  as  PsyUa  pyri^ 
not  distinguishing  it  from  that  species.  Psylla  pyricola  sometimes 
attacks  the  apple  ti^e  in  Europe,  but  it  seems  to  confine  its  attacks 
to  the  pear  in  this  country, 

[ndioations  of  ns  Psbsvnob. 

During  severe  attacks  of  this  pest,  old  trees  put  forth  but  little 
new  growth,  new  shoots  often  droop  and  wither  in  May,  the  leaves 
turn  yellow  and  the  fruit  grows  but  little,  and  in  midsummer  the 
leaves  and  half-formed  fruit  often  fall  from  the  trees.  The  insect 
also  indicates  its  presence  by  secreting  large  quantities  of  a  sweet, 
water-like,  sticky  liquid  called  "  honey  dew "  which  often  covers 
all  parts  of  the  tree ;  it  has  literally  rained  from  the  leaves  in  some 
cases  and  smeared  the  backs  of  horses  during  cultivation*.  A 
black  f u  igus  soon  grows  all  through  this  honey-dew  and  thus  gives 
the  tree  a  disgusting  blackish  appearance  as  if  treated  with  a  thin 

*  During  the  severe  attack  in  Maryland  in  1804,  "  the  leaves  were 
scarcely  at  all  yellowed,  but  were  covered  wifth  dead  and  dry  patches  or 
spots,  sometimes  Invading  almost  the  entire  leaf."  It  seemed  to  be  due 
"  to  the  sun-soalding  resulting  from  the  coUectian  of  the  honey-dew  on  the 
leaves  in  large  drops." 
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coat  of  black  paiot  or  eoot.    Pear  trees  of  all  Tarieties  and  ages  are 
attacked  in  this  State. 

Although  the  indications  of  the  presence  of  some  enemy  is  so 
conspicnons,  the  depredator  is  bo  small  as  to  be  easily  overlooked. 

Its  Afpeabahce. 
The  imTnature  insect. — These  curious,  miDute,  oval,  immatnre 
forms  are  called  nymphs.  The  newly-hatched  ones  (Fig.  43)  »i% 
yellow  in  color,  with  crimson  eyes, 
and  can  scarcely  be  seen  with  the 
unaided  eye.  During  their  growth 
they  gradually  acquire  the  black 
markings,  shown  in  the  frontispiece 
and  in  figure  40,  and  become  tinged 
with  red.  A  very  conspicnons  fea- 
ture in  the  fnll-grown  nymph  is  the 
large  black  wing-pads  on  each  aide 
of  the  body. 

The  advU    insect. — In  this  form 
"w^'^roj-^li.  "Kr^Sr'l^    (Fig.  41)  the  insect  strikingly  resem- 
bles a  cicada  or  dog-day  harreet-fly  in 
miniature.     Its  general  color  is  crimson,  with  broad? 
black  bands  across  the  abdomen.      Its  thickened 
femora  enable  it  to  jump  like  a  flea.    In  the  male 
insect  the  abdomen  terminates  in  a  large  trough- 
shaped  segment  from  which  project  upward  three  I 
narrow  copulating  organs;  the  end  of  the  abdomen 
of  the  female  resemUes  a  bird's  beak. 

Its  Lifb-Hibtobt. 


pear  paylla,  either  in  Enrope  or  in  this  conntry,    " 
previous  to  the  pnbtication  of  oar  Bulletin  No.  44  in  1892. 

Sow  it  passes  the  winter. — The  insect  hibernates  in  the  adult 
stage,  hidden  in  the  creTices  under  the  loosened  bark  on  the  tmnk 
and  large  limbs  of  the  pear  trees ;  a  favorite  hiding  place  on  some 
trees  is  in  the  cavity  formed  by  the  bark  growing  about  the  scar  of 
a  severed  limb.     During  warm  days  they  often  crawl  about  on  the 
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branches  and  trunk.     They  are  not  easily  seen  as  they  are  so  small 
and  their  color  so  closely  imitates  the  bark. 

Egg-laying  of  the  xointer  hrood, — During  the  tinit  warm  spring 
weather  the  adults  come  from  their  hiding  places,  copulate,  and 
egg-laying  soon  begins.  In  this  State,  most  of  the  eggs  are'  usually 
laid  before  April  25.  They  are  placed  in  the  creases  of  the  bark 
or  in  old  leaf  scars,  about  the  bases  of  the  terminal  buds  of  the 
preceding  year's  growth ;  some  occur  about  the  side  buds,  near  the 
terminal  ones.  They  are  usually  laid  singly,  but 
rows  of  eight  or  ten  sometimes  occur.  The  eggs 
(Fiff.  42)  are  scarcely  visible  to  the  unaided  eye ;        „      , 

^      ^         ^  J  •'     '  42.— Kitic  of  pear  iwylla, 

it  would  take  eighty  of  them  placed  end  to  end  Kre**iy  enurged. 
to  measure  an  inch.  They  are  elongate  pyriform  in  shape,  smooth 
and  shining,  and  of  a  light  orange-yellow  color  when  first  laid, 
becoming  darker  before  hatching.  A  ehort  stalk  on  the  larger  end 
attaches  the  egg  to  the  bark,  and  a  long  thread-like  process  pro- 
jects from  the  smaller  end. 

The  temperature  conditions  in  the  spring  influence  the  time  of 
oviposition  and  the  duration  of  the  egg- state.  In  1892,  the  eggs 
were  from  seventeen  days  to  three  weeks  in  hatching.  Hatching 
usually  begins  about  May  10.  By  the  3  8th  most  of  the  nymphs 
are  out  and  their  parents  have  disappeared. 

Habits  of  the  nymphs. — Immediately  after  emerging,  which 
usually  happens  about  the   time  the  leaves  are   expanding,  the 

minute  nymph  (Fig.  43)  seeks  its  favorite  feed- 
ing place,   the   axils   of  the  leaf  petioles,   and 
later  on   stems  of  the   forming  fruit.      When 
these    axils    become   full  they   gather    on    the 
leaves.     Their  food  consists  entirely  of  the  sap 
of  the  tree,  which  they  suck   through  a  short, 
^^ii^ph'o/^a*  Viy"^  sharp  beak.     Unless  disturbed,  they  move  about 
©nUrSed^**^('RlSucid  but    vcry  little,   somctimes    becoming    covered 
Dcpt.  ^Agr)/        *  with  their  own  honey-dew.     They  stop  feeding 
only  when  their  skin  gets  too  small,  and  they  cast  it  off  for  a  new 
elastic  one  that  they  grow  just  beneath  the  old  one. 

Habits  of  the  adult. — The  strong  legs  and  \ving8  of  the  adult 
enable  it  to  spring  up  and  fly  away  with  surprising  quickness  upon 
the  slightest  unnatural   jar.     The  hibernating  forms  are  not  aa 
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active  and  are  readily  captured.  The  adults  also  feed  upon  the 
sap  by  means  of  a  sharp  beak,  but  seem  to  have  no  favorite  fted- 
ing  place. 

Egg-laying  and  habits  dwring  ike  summer. — In"  about  a  month 
after  emerging  from  the  egg  in  the  spring,  the  nymphs  become 
full  grown  and  at  the  last  casting  of  the  skin  the  adult  insects 
appear. 

This  lirst  brood,  appearing  about  June  10,  and  all  subsequent 
summer  broods  of  the  adults,  differ  strikingly  from  those  that 
hibernate.  The  winter  forms  differ  in  size,  being  nearly  one-third 
larger,  in  their  much  darker  coloring,  and  especially  in  the  darker 
coloration  of  the  front  wings.  Thus,  in  this  pear  psylla,  we  have 
a  case  of  true  dimorphism ;  the  winter  form  had  been  described  as 
a  distinct  species,  PsyUa  simulAjms. 

In  about  a  week  after  their  transformation  from  the  nymph  stage, 
the  summer  adults  copulate  and  begin  laying  eggs  for  another 
brood.  These  eggs  do  not  differ  from  those  laid  by  the  winter 
forms,  but  they  are  laid  singly  or  in  groups,  not  on  the  bark  of  the 
twigs,  but  on  both  sides  of  the  leaves,  tucked  in  among  the  hairs 
along  the  midrib  or  adroitly  placed  jin  the  notches  of  the  toothed 
edge  of  the  leaf.     They  hatch  in  from  eight  to  ten  days. 

A  careful  study  was  made  of  one  generation  of  the  insect  in 
1892  and  the  many  interesting  details  then  learned  have  been  re- 
corded in  Bulletin  44.  It  was  found  that  the  nymphs  cast  their 
skin  live  times,  at  intervals  of  from  three  to  seven  days,  the  adult 
insect  appearing  at  the  fifth  or  last  moult.  So  life-like  were  some 
of  the  cast  skins  as  they  were  left  on  the  leaves  by  the  nymphs 
that  it  often  required  close  examination  with  a  lens  to  determine  if 
the  object  was  alive  or  only  a  nymph's  cast-off  garment.  In  each 
stage  the  nymphs  secreted  globules  of  honey-dew  several  times 
larger  than  themselves.  Although  the  adults  feed,  they  do  not 
grow  nor  do  they  seem  to  secrete  any  honey-dew,  but  void  consider- 
able quantities  of  a  whitish  excrement.  The  summer  adults  pro- 
bably live  for  less  than  a  month,  while  those  that  hibernate  remain 
alive  for  at  least  six  months. 

Number  of  broods, — Our  observations  indicate  at  least  four 
broods  in  this  State ;  the  adults  were  the  most  numerous  on  or 
about  June  15,  July  20,  August  20  and  September  25,  or  a  brood 
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appeared  about  once  a  month.  Apparently  a  fifth  brood  appeared 
in  Maryland  in  1894.  The  adults  emerging  in  September  and 
later  were  the  hibernating  form. 

Honey-de^n  cmd  excrement — The  honey-dew  occurs  in  such  im- 
mense quantities  that  it  seems  almost  impossible  that  it  is  all 
secreted  by  the  nymphs,  and  yet  such  is  the  fact.  We  found  that 
one  nym'ph  secreted  at  least  four  drops  (i.  e.  four  minims)  before  it 
became  an  adult.  In  the  case  of  the  nymphs  most  of  the  food  is 
elaborated  into  honey-dew ;  some  is  assimilated,  and  the  waste  matter 
voided  as  excrement.  The  adults,  however,  seem  to  secrete  no 
honey-dew,  and  consequently  they  void  considerable  quantities  of 
excrement. 

The  honey-dew  and  excrement  are  very  diflferent  substances. 
The  former  is  a  clear  water-like  liquid  and  forms  into  globules  when 
secreted.  The  excrement,  however,  is  a  whitish  semi-solid  substance 
which  is  voided  in  long  cylindrical  strings,  or  minute  whitish  balls 
which  roll  from  the  anus  like  quicksilver  globules.  The  honey-dew 
seems  to  be  secreted  from  the  anus  with  the  excrement. 

Its  Natural   Enemies. 

When  we  wrote  in  1892,  no  enemies  of  the  pear  psylla  had  been 
recorded ;  we  had  heard  rumors  that  a  lady-bug  beetle  was  destroy- 
ing them  in  some  localities,  but  there  was  nothing  definite. 

However,  during  the  outbreak  in  Maryland  in  1894,  at  least  two 
predaceous  insects  were  found  feeding  on  the  psyllas,  one  of  which 
did  very  efficient  work.  As  both  of  the  insects  are  common  in  our 
State,  pear-growers  should  learn  to  know  them.  One  is  a  common 
lace-winged  fly,  Chryaopa  oculata.  Its  various  stages  are  well 
illustrated  in  figure  44.  It  is  such  an  interesting  creature  and 
proved  such  an  efficient  foe  of  the  psylla  in  Maryland  that  we  give 
a  brief  sketch  of  its^life. 

The  adult  (Fig.  44,  h)  is  a  beautiful  dainty  creature  with  its  wings 
and  body  of  a  pea-green  color,  and  with  a  pair  of  large  eyes  that 
shine  like  melted  gold.  It  is  a  very  helpless  creature,  does  not  feed 
at  all,  and  remains  concealed  in  low  grass  during  the  day,  becoming 
active  and  depositing  its  eggs  in  the  evening.  It  emits  a  very 
disgusting  odor  when  handled.  ^^The  lace- wing  is  a  prudent 
mother ;  she  knows  that  if  she  lays  her  eggs  together  on  a  leaf  the 


112       AOKICULTDKAL    EXPBRIMBNT    STATION,    ItHACA,    N.    Y. 

first  aphis-lion  (as  the  young  are  called)  that  hatcbea  will  eat  for  its 
first  meal  all  hie  nnhatched  brothers  and  sisters.  She  guards  against 
this  fratricide  by  laying  each  egg  on  the  top  of  astifi  stalk  of  hard 
silk  aboat  half  an  inch  high  (Fig.  44,  a).  Groups  of  these  eggs  are 
very  pretty,  looking  like  a  tiny  forest  of  white  stems  bearing  on 
their  summits  round  glistening  fruit.  When  the  first  of  th«  brood 
hatches,  he  Bcrambles  down  as  best  he  can  from  bis  egg  perch  to  the 
surface  of  the  leaf,  and  runs  oS,  quite  unconscious  that  the  rest  of 
the  family  are  reposing  in  peace  high  above  his  bead."  ( Comaiocl^* 
Manual  for  the  Study  of  T?i8ects,  p.  181). 

Mr.  Marlatt,  who  observed  its  work  in  Maryland,  says  of  the 
young  aphis-lion :  "  On  approaching  the  e^  or  yonng  psyDa 
nymph,  it  immediately  grasps  it  between  its  long,  curved,  man- 
dible-like organs,  which  amount  to  two  sucking  tubes,  between 
the  tips  of  which  the  egg  or  young  nymph  is  held  and  rolled  one 
way  and  the  other,  as  between  thumb  and  finger,  the  juicy  con- 
tents being  in  the  meantime  rapidly  extracted ;  the  dry  shell  is 
cast  aside,  the  whole  operation  frequently  taking  less  than  a  min- 
nte.  The  aphis-lion  is  an  extremely  hungry  one  and  ia  always 
feeding.     It  eats   anything  that  conies  in  its  way,  is  totally  fear- 


44.— Ohryanp*  ocalat*.  ^  ompi :  b,  toll-erowii  lana  or  «phl»-Uoni  d.lBTn  d«TonHnB  an 
•dult  pBrlla ;  e,  coconn  ;  f.  ndiilt  ii""-!:! ;  e.  trnnt  vlaw  oF  tbs  ta»d  at  Ui«  adult— aU 
enlargrd.    tRedueed  (roui  Btun  by  U.  S.  Dept.  of  Art-) 

less,  and  is  also,  anfortunately,  cannibal  iatic,  eating  its  own  kind 
with  great  readiness.  It  is  a  safe  estimate  to  say  that  one  aphis- 
lion  will  destroy  several  hundred  eggs  and  nymphs  of  the  peylU 
in  addition  to  the  adults  which  it  will  destroy  (see  d  in  figure  44) 
in  its  later  larval  growth."    In  about  ten  days  the  aphis-lion  becomes 
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fnlly  growD  (Fig.  44,  h)  and  rolls  itself  ap  into  a  tiny  ball  and 
weaves  around  it  a  glistening,  white  cocoon  {e  in  fignre  44),  which 
looks  like  a  Beed-pearl.  Poesiblj'  while  eeclnded  in  this  pearly  cell 
the  aphis-lion  repents  its  greedy,  murderous  ways,  and  changes  in 
spirit.  In  from  ten  to  fourteen  days,  a  neat  lid  is  cut  from  the 
upper  end  of  the  cocoon  (see  e  in  figure  44)  and  an  active  pupa* 
wrigglee  out,  from  which  in  an  hour  or  so  the  dainty  lace-wiug 
emergts.  There  are  several  broods  of  this  predaceoos  enemy  of  the 
psjlla  during  the  year. 

It  is  to  be  hoped  that  this  lace-wing  may  see  fit  to  include  the 
pear  psylla  in  its  menu  in  New  York  State,  where  there  is  ahandant 
opportunity  for  it  to  do  our  pear  growers  as  efficient  service  as  it 
has  rendered  in  Maryland. 

The  other  insect  enemy  of  the  pear  psylla  is  the  very  common 
red  lady-bug  {Adalia  bipunciata)  with  a  black  spot  on  each  wing- 
cover  (Fig.  45 
^).    It  is  so  com- 
mon that  if  it 
can  be  induced  ^ 
to    feed   freely  ^ 
upon    the   pear 
pyslla   it    will 
prove  a  very  ef- 
ficient aid  in  the  ^  d  e 
warfare'  against 

the   pest.      It  Ifl  45  — Adalls  Upunctala.    &,  lurrie:  d^upAi  e,  sdulC  —  ftll  ealarsed. 
,  .  (B«dui»d  from  Agure  b/  UT  S.  Depl.  ol  Agr.) 

predaceoos    i  n 

both  its  larval 

(Fig.  45,  a)  and  adult  stages.    Mr.  Marlatt  saw  a  beetle  with  an 

adult  peylla  in  its  mandibles  in  the  Maryland  orchard ;  and  he  says 

one  of  the  beetles  cleaned  the  eggs  from  the  leaves  of  a  young  pear 

tree  in  his  breeding  cage  about  as  fast  as  upwards  of  50  to  75  psyllaa 

laid  them.     He  reared  from  the  egg  state  a  brood  of  the  lady-bug 

•  Most  writers  state  that  the  adult  emerges  from  the  cocoon,  but,  as  was 
pohited  out  by  Dr.  Shlmer  In  1865  and  by  Dr.  Riley  In  1869,  what  they 
have  called  the  paeudo-imas/o  or  aub^mago  cornea  from  the  cocoon.  The 
aamee  given  this  stage  of  the  Insect  are  misleading,  aa  they  properly  apply 
to  a  tetnged  stage  preceding  the  Imago  stage  ol  may  flies.  In  the  caae  of 
the  lace-winged  flies,  their  pupae  are  sufficiently  active  to  force  thrfr  way 
out  of  the  cocoon. 
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beetles  on  tbe  eggs  and  nymphs  of  the  pear  pjslla.     Our  corres- 

pondent  in  Clinton,  Mich.,  writes  that  he  has  "noticed  the  cooiidod 

lady-bug  feeding  on  the  nymphs  of  the  pysUa." 

Birds  have  been  seen  picking  the  adult  psyllas  out  of  their  winter 

retreats  in  Niagara  county ;  so  industrious  were  the  birds  that  but 

few  pysllas  were  left  on  some  trees. 

« 
How  TO  Combat  Pear  Psylla. 

2%d  eggs,  —  Although  the  eggs  laid  early  in  the  spring  are  freely 
exposed  on  the  bark  to  the  action  of  insecticides,  yet  we  were  sur- 
prised to  find  that  many  of  them  hatched  after  they  had  been  dipped 
in  kerosene  oil,  turpentine,  benzine,  and  several  of  the  washes  used 
for  killing  scale  insects.  Mr.  Marlatt  reports  that  in  July  he  killed 
many  of  the  eggs  laid  on  the  leaves,  by  spraying  with  a  keroeene  or 
whale-oil  soap  emulsion  diluted  with  from  s«ven  to  nine  parts  of 
water.  However,  as  many  of  the  eggs  cannot  be  killed  in  this  way 
and  as  the  insect  can  be  combated  much  more  effectively  in  another 
stage,  we  do  not  consider  it  advisable  to  fight  it  in  the  egg-stage. 

The  nymphs.  —  Our  experiments  in  1892,  showed  that  the 
nymphs  in  all  stages  were  quickly  killed  by  kerosene  emulsion.* 
Others  who  have  tested  it  thoroughly  report  success. 

Usually  most  of  the  [damage  is  done  in  this  State  by  the  first 
brood  of  nymphs  before  June  15.  It  is  therefore  very  important 
that  the  insect  should  be  checked  early  in  the  season.  We  now 
advise  using  the  emulsion  diluted  with  about  fifteen  parts  of 
water,  instead  of  with  twenty-five,  as  it  is  more  effective  against 
the  nymphs,  and  it  will  also  kill  the  adult  insects.  As  the  nymphs 
begin  to  hatch  just  as  the  leaves  are  expanding,  then  is  the  time  to 

*  The  formula  is  1  pound  hard  or  soft  8oap»  1  gallon  water,  2  gaUoo* 
keroseue. 

First,  thoroughly  dissolve  the  soap  In  boiling  water.  While  this  solutloo 
is  still  very  hot  add  the  kerosene;  if  the  whole  la  then  left  over  the  flie 
for  a  few  moments  to  raise  the  temperature  of  the  kerosene  slightly.  It 
will  facilitate  the  emulsifying  process.  Remove  from  the  fire  and  qoickly 
begrin  to  agitate  the  whole  mass  through  a  syringe  or  force  pump  of  some 
kind;  draw  the  liquid  into  the  pump  and  force  it  back  into  tbe  dish. 
Continue  this  operation  for  five  minutes  or  until  the  whole  maae  assumes 
a  creamy  color  and  consistency  which  will  adhere  to  the  sides  of  tbe 
vessel,  and  not  glide  off  like  oil.    If  desired  for  use  immediately,  it  may 
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begin  Bprajing;  abont  May  15  is  usually  the  time  in  this  State. 
Where  they  are  numerous,  a  second  or  third  spraying  will  be  nec- 
essary. The  emulsion  micst  he  applied  liber alVy  and  thoroughJ/y  ^ 
it  will  not  injure  the  tree  in  the  least.  It  is  much  more  difficult  to 
fight  the  insect  later  in  the  summer,  when  the  tree  is  in  full  foliage 
and  many  of  the  nymphs  are  covered  with  honey-dew.  Watch  for 
their  appearance  on  the  unfolding  leaves  in  the  spring  and  act 
promptly.  Spray  two  or  three  times  in  a  week  if  necessary  ;  make 
every  effort  to  prevent  the  development  of  a  second  brood. 

The  advlts. — In  Bulletin  44  we  suggested  that  a  thorough  wash- 
ing of  the  trunks  and  larger  branches  of  the  trees  in  winter  with 
kerosene  emulsion  (at  least  five  per  cent,  kerosene),  or  a  strong 
soap  solution,  would  destroy  many  of  the  adults  in  hibernation 
in  the  crevices  of  the  bark.  It  is  reported  that  a  whale-oil  soap 
solution  has  been  thus  used  very  effectively  in  New  Jersey.  We 
believe  it  is  a  practical  method,  and  should  be  practiced  in 
infested  orchards. 

We  once  saw  hundreds  of  the  hibernating  adults  con^egated 
on  the  smooth  trunks  of  a  large  block  of  young  standard  pear 
trees.  There  were  twenty-five  or  more  on  each  tree,  and  all  of 
them  on  the  same  sides  of  the  trees.  It  was  a  short  job  with  a 
rag  or  mitten  to  grasp  the  tree  at  the  base,  draw  the  hand  up  the 
trunk  and  thus  crush  the  psyllas. 

Is  it  practicable  to  fight  the  adults  in  summer  ?  They  are  then 
often  very  numerous  but  are  very  shy  and  active,  and  fly  from  the 
tree  the  moment  the  spray  strikes  it.  It  would  thus  seem  that 
^^  spraying  has  practically  no  value  against  the  adults  during  their 
active  summer  existence  "  (Mr.  Marlatt).     However,  several  of  our 

now  be  readily  diluted  with  cold  watear,  preferably  with  rain  water.  Or  the 
whole  mass  may  be  allowed  to  cool  when  It  has  a  semi-solid  form,  not  un- 
like loppered  milk.  This  stock  if  covered  and  placed  in  a  cool  dark  place 
will  keep  for  a  k)ng  time.  In  making  a  dilution  from  this  cold  stock 
emulsion,  It  is  necessary  to  measure  out  the  amount  of  the  emulsion  re- 
quired and  first  dissolve  it  in  three  of  four  parts  of  boiling  water;  if  cold 
water  be  used  a  large  quantity  of  a  white  flocculent  mass  rises  to  the  sur- 
face and  does  not  dissolve.  After  the  stock  emulsion  is  dissolved,  cold 
water  may  be  added  in  the  required  quantities.  If  all  the  utensils  are 
clean,  and  the  directions  followed  closely,  no  fr^e  oil  will  rise  to  the  sur- 
face of  the  dilution. 
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New  York  pear  growers  have  demonstrated  the  practicability  of 
fighting  the  adnlt  insect.  In  1894,  the  presence  of  the  pest  in 
destructive  numbers  was  not  suspected  in  one  Niagara  county 
orchard  until  the  leaves  began  to  drop  off  in  July.  The  kerosene 
emulsion  spray  was  at  once  directed  against  the  enemy  with  the 
result  that  it  at  once  brought  down  millions  of  the  adults,  their 
dead  bodies  being  thickly  strewn  about  the  spraying  apparatus. 
Although  the  insect  had  gotten  such  a  start  in  the  orchard,  it  was 
so  effectively  checked  with  the  emulsion  that  but  few  psyllas  were 
found  in  1895.  Mr.  Geo.  T.  Powell,  who  has  had  more  practical 
experience  with  this  insect  than  any  other  fruit  grower  in  the  State, 
also  sends  us  the  following  brief,  yet  graphic,  account  of  his  fight 
with  the  insect  in  1894 : 

*'  May  10th.  Eggs  began  to  hatch  and  we  sprayed  with  kerosene 
emulsion,  diluted  1  to  20. 

May  15th.  The  nymphs  began  to  get  out  in  full  force,  when  we 
began  spraying  with  great  thoroughness.  When  the  wind  blows 
hard,  the  spraying  is  not  done  so  enectively,  especially  in  the  tops 
of  Quite  tall  trees. 

May  16th.  Sprayed  a  second  orchard.  The  day  is  clear  and 
still.  The  work  is  very  much  more  effective,  killing  the  young 
psyllas  quickly  and  in  all  parts  of  the  tree. 

May  17th.  Sprayed  the  first  orchard  again.  Many  insects  alive, 
the  emulsion  not  having  hit  them  thoroughly  on  account  of  high 
winds.     Unless  the  insect  is  destroyed  the  fruit  will  be  worthless. 

June  5th.  After  several  rainy  days,  sprayed  pear  trees  a^n  and 
for  the  last  time  as  the  psylla  seems  to  be  pretty  well  knodced  out 
by  this  time ;  only  a  few  nymphs  are  feeding,  but  quite  a  number 
01  adults  about  the  tree. 

June  11th.  Finding  a  few  nymphs  still  coming  out  and  work- 
ing, we  sprayed  again  and  at  the  same  time  brinmng  down  millions 
of  the  adults  that  escaped  former  sprayings.  The  day  is  very  stiU 
and  warm.  The  greatest  possible  force  is  given  the  spray,  which 
goes  over  the  tops  of  the  highest  trees.  The  stones  on  the  ground 
and  the  platform  of  the  machine  are  covered  with  dead  adults. 
A  sheet  is  placed  under  a  small  tree,  and  after  spraying  but  ten 
seconds,  150  adults  fell  upon  the  sheet  and  in  five  minutes  VO  per 
cent  of  them  were  dead. 

After  discovering  the  extent  to  which  the  adults  were  being 
destroyed,  the  entire  orchards  were  gone  over,  extra  force  being 
given  to  the  spray  to  bring  down  as  many  adults  as  possible, 
thereby  lespenin^  largely  the  number  to  multiply  next  year. 

We  used  a  hand-pump  on  the  Phillip's  sprayer  and  stopped  at 
each  tree,  spraying  very  thoroughly  before  leaving  it.  There  is  no 
power  machine  that  will  do  this  work  thoroughly  enough  as  yet ; 
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for  presanre  on  the  pump  cannot  be  kept  on  strong  enough  or  long 
enough  to  do  the  work  efiectually. 

Besults. —  Notwithstanding  a  very  long  and  severe  drouth,  we 
brought  through  a  very  good  crop  oi  pears  of  excellent  quality,  the 
first  good  crop  in  four  years.  The  trees  made  growth  an({  have 
quite  rallied  from  an  almost  hopeless  condition  of  decline. 

June  18,  1890.  I  very  thoroughly  annihilated  the  psylla  last 
year.  My  pear  orchard  is  improving  remarkably.  Sprayed  only 
once  this  season,  they  were  so  few." 


Disheartened  pear  growers  cannot  fail  to  find  much  encourage- 
ment in  the  above  account  of  how  the  ravages  of  this  pear  psylla 
were  checked  in  one  of  the  worst  afflicted  orchards  in  our  State. 


11.  The  New  York  Plum  Scale. 


Zeoanium  juglandia  f     Bouch^. 


This  iQBtct  (Fig.  46),  which  suddenly  appeared  in  orerwhehiiiDg 
QQmberB  in  maaj  of  the  largest  plam  orcbardB  in  western  Neir 
Tork  in  1894,  wm 
discussed  in  detail 
in  our  Bulletin  No. 
83,  December,  1894. 
The  balletin  is  not 
jet  ont  of  print  and 
can  be  obtained  b; 
addressing  theDirec- 
tor  of  the  Experi- 
ment Station.  Sev- 
eral newand  import- 
ant facts  bave  been 
learned  abont  the  in- 
sect since  the  bulle- 
tin was  published, 
and  these  are  inclnd- 
ed  in  the  following 
notes  which  aim  to 
g^ve  fmit-growerB 
the  latest  news 
about  this  serious 
pest. 

£xUntof  ita  dam- 
aae  in  189L —  The 

4S.—PIambmiioliMlwll7li>r«><t*d  with  the  rall-grawn  =*  ^ 

•caiM,  utuni  aiM.  senouB   pictore    WO 

drew  in  Bulletin  83  of  the  rayagea  of  tht  insect  did  not  tell  half  the 

truth.  Before  the  winter  was  far  advanced,  it  was  found  that  the  strain 
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on  many  trees  from  so  many  millions  of  little  pumps  sacking  ont  their 
vital  fluid  —  the  sap — ^hstd  been  too  great.  In  one  orchard  three 
hundred  of  the  oldest  bearing  trees  had  succumbed  in  January,  and 
three  hundred  more  died  before  spring. 

Effect  of  the  winter  of  189J!f,-95  on  the  scales. — When  winter  set 
in,  each  one  of  the  50,000  of  the  best  plums  trees  in  western  New 
York  harbored  millions  of  the  little  scales,  thus  threatening  the 
entire  destruction  of  thousands  of  these  trees  in  1895.  The 
situation  was  exceedingly  serious.  However,  in  January  it  was 
reported  at  the  meeting  of  the  Western  New  York  Horticultural 
Society  that  "  a  large  percentage  of  the  insects  were  being  killed 
by  the  winter."  We  at  once  made  a  careful  examination  of  many 
infested  branches  sent  in  by  correspondents  in  difierent  localities, 
^nd  found  that  the  report  was  well  founded ;  the  good  news  was 
fortunately  true.  From  50  to  75  per  cent,  of  the  scales  were  then 
4ead,  and  evidently  more  succumbed  later  for  we  believe  that  in 
most  orchards  less  than  25  per  cent,  of  those  that  went  into  hiber- 
nation in  the  fall  were  alive  in  April,  1895.  Apparently  those 
most  exposed  died  first,  indicating  that  weather  conditions  of 
aome  sort  may  have  caused  their  death.  But  whether  it  was  due 
^solely  to  low  temperature,  or  to  the  sharp,  dry,  chilling  winds  that 
prevailed,  we  cannot  say. 

Extent  of  damage  in  1896, — So  far  as  we  have  learned,  all  those 
who  suffered  so  severely  from  the  insect  in  1894,  are  unanimous 
in  their  opinion  that  but  very  little  damage  has  been  done  by  it  in 
their  orchards  this  year ;  and  it  has  not  been  numerous  enough  to 
attract  particular  attention  except  on  a  few  trees.  This  general 
-exemption  from  injury  this  year  was  due  to  three  principal  causes. 
First,  a  majority  of  the  scales  died  from  some  cause  during  the 
winter,  thus  greatly  checking  the  future  development  of  the  insect. 
Second,  most  of  those  having  infested  trees  carried  on  a  vigorous 
warfare  against  the  pest  with  the  kerosene  emulsion,  both  in  the 
fall  and  early  spring.  Third,  thousands  of  the  scales  were  killed  by 
minute  parasites  in  the  spring,  and  the  lady-bug  beetles  which  feed 
upon  the  scales  were  unusually  numerous  and  active  during  the 
^summer. 

However,  a  few  orchards  suffered  considerably  from  the  insect  this 
jear;   we  learned  of  one  apple  orchard  in  Niagara  county  that  was 
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quite  badly  injured.  On  the  whole,  the  insect  did  very  little  dam> 
age  in   1895   compared   with  the  destruction  wrought  in   1894. 

The  future  ouUook, — What  little  information  we  have  indicates 
that  the  insect  is  going  into  hibernation  in  considerable  numbers 
on  some  trees,  but  the  outlook  for  1896  is  encouraging.  Never- 
theless, it  will  not  do  to  be  too  sanguine.  Every  tree  known  to 
harbor  the  pest  should  be  carefully  examined  this  fall,  during  the 
winter,  and  especially  early  in  the  spring. 

Previous  to  last  year.  New  York  orchards  had  never  suffered 
from  the  attacks  of  this  or  any  other  Lecanium  scale,  and  they  may 
not  be  threatened  so  seriously  again  for  many  years  to  come.  But 
we  can  never  tell  when  to  expect  most  of  oar  insect  foes  to  appear 
in  alarming  numbers,  so  that  our  fruit  growers  must  be  continually 
on  the  alert  and  watch  this  plum  pest  closely  every  year. 

Its  name. — Experts  are  not  yet  agreed  apon  the  name  this 
Lecanium  should  bear.  It  has  lately  been  decided  by  Mr.  New* 
stead,  of  England,  that  it  is  identical  with  the  Europen  insect — 
Lecanium  prtmastri,  Messrs.  Cockerell  and  Maskell  conclude 
that  it  is  probably  identical  with  Lecam,imn  jugUmdie  which 
Bouche  found  on  black  walnut  in  Germany  over  fifty  years  ago.* 

Its  history  a/nd  distribution. — The  fact  that  isolated  specimens 
of  this  insect  can  be  found  on  almost  any  large  plum  tree  in  cer- 
tain portions  of  the  State,  indicates  that  it  has  been  with  us  for 
many  years.  The  few  years  preceding  IS 94,  happened  to  offer 
the  conditions  most  favorable  for  its  multiplication  in  excessive 
numbers  in  western  New  York ;  and  it  then  forced  itself  upon  our 
attention  by  its  destructive  work. 

Mr,  L.  O.  Howard,  U.  S.  Entomologist,  reports  (Yearbook  of 
U.  S.  Dept.  of  Agr.  for  1894,  p.  272)  that  there  are  two 
other  distinct  kinds  of  Lecaniums  affecting  plum  trees  in  the 
United  States.  One  of  these  passes  the  winter  in  the  same  stage 
as  does  our  New  York  species,  while  the  other  hibernates  as  a 
nearly  full-grown,  rounded  female.     Our  New  York  species  has 

♦  Mr.  Maskell  wTltes  us  on  October  6,  1895:  "  I  have  examined  yt)ur 
insects,  and  agree  with  Mr.  Cockerell  that  tm  the  whole  they  are  nearest 
to  Lecanium  juglandia,  I  don't  quite  see  how  your  insect  can  be  L. 
prunastri  which  has  very  marked  epldormal  puncta.  I  don^  think  yoa 
will  go  far  wrong  in  calling  It  L.  juglandis.*' 
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recently  appeared  in  deetrncttve  Bombers  in  Canada.  It  is  also 
mora  generally  distribated  over  oar  Btate  than  was  suspected  when 
-we  wrote  Eolletin  88-  We  hare  received  it  from  Aqnetnck,  Hector, 
Schoharie  (on  Prunua  atiMni),  Eastwood  aod  Penn  Tan,  N,  Y, 

Itifood-pUtnU. — The  insect  still  remains  par  excellence  a  plnm 
pest,  jet  several  quince  and  apple  trees  have  been  seriously  injored 
by  it  A  possible  source  of  infestation  for  some  of  the  orchards 
near  Geneva  was  foand  to  be  an  ash  grove  which  was  very  badly 
injared  in  1891  by  a  Lecanium  which  is  apparently  the  same  as  the 
one  working  on  the  plam  trees.  The  grove  was  also  badly  iujurad 
this  year,  the  leaves  all  dropping  off  during  the  sammer. 

Probably  the  Lecaninms  found  in  such  large  numbers  on  maple 
and  other  forest  trees  in  different  parts  of  the  State  are  distinct 
from  the  plnm  Lecanium. 

lU  natural  enemies. — The  small,  black,  elevated,  smooth,  para- 
sitized scales  described  in  Bul- 
letin 83,  p.  693,  were  very  nu- 
merous last  spring,  and  we  bred 
many  of  the  minute  four-wing- 
ed flies.  Mr.  L.  O.  Howard  ha* 
determined  them  as  Cocoopha- 
gua  lecanii  Fitch,  a  Chalcid 
which  itf  common  in  many  parts 
of  the  country  and  attacks  sev- 
eral different  kinds  of  Lecani- 
nnu.  This  little  foe  proved  a 
valuable  ally  of  the  fruit- 
f^wer  last  spring,  as  we 
found  a  considerable  percent- 
age of  the  scales  parasitized. 

From    several    different 
sources  we  have  learned  that 

the      twiCMtabbed      lady-bag      «7.-^lnT  l.rT»l  eklai  or  l^jj-bug  beeUes. 

beetle  was  very  numerous  in  D»toi«i«i». 

the  infested  plum  trees  thia  year.  Several  groups  of  the  spring 
skins  (Fig.  47)  shed  by  their  larvte  when  they  pupate,  have  been 
«ent  in  by  plum  growers.  Protect  these  little  lady-bugs,  as  they 
Are  doing  valiant  service  in  the  extermination  of  this  pest. 
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t 
Results  of  spraying. — All  who  sprayed  with  the  kerosene  emul-^ 

sion  (diluted  with  4  parts  of  water)  according  to  the  directions  given 

in   Balletin  83,  report  general  success.    There  is  no  longer  any 

question  about  its  killing  the  scales  hit  by  it. 

During  the  summer  we  saw  infested  trees  that  had  been  sprayed 
with  different  substances  to  kill  the  yonng  scales  then  on  the  leaves. 
Some  of  the  scales  had  been  killed,  but  as  it  was  evident  that  a  great 
majority,  overj75  per  cent.,  were  uninjured,  the  applications  were 
far  from  a  success.  The  liquids  had  also  injured  the  bloom  on  what 
little  fruit  there  was.  What  results  we  saw  f ally  confirmed  our 
opinion,  expressed  in  Bulletin  83,  that  the  insect  cannot  be  effect- 
ually and  practicably  checked  by  sprays  while  it  is  on  the  leaves 
during  the  summer  and  early  fall. 

Spray  infested  trees  once  after  the  leaves  fall  in  antamn,  and  at 
least  twice  in  the  spring  befoi*e  the  buds  open.  Use  kerosene 
emulsion  diluted  four  times,  and  the  application  cannot  be  done  too- 
thoroughly ;  each  little  scale  must  be  hit. 

MARK  VERNON  SLINGERLAND^ 
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The  Honorable  Com/missioner  of  Agricyltu/rej  Albany, 

Snt :  One  of  the  most  obriouB  circumstances  connected  with  the 
cultivation  of  many  fruits  is  the  fact  that  the  most  successful  plan- 
tations of  them  are  confined  within  somewhat  narrow  areas  or  in 
well  marked  geographic  regions.  This  circumstance  is  emphatic  in 
the  grape  belt  of  Chautauqua  county.  It  becomes  a  matter  of  great 
importance  to  determine  the  reasons  for  the  existence  of  these  fruit 
belts,  and  to  ascertain  how  far  their  limits  may  probably  be  extended 
with  profit.  A  study  of  the  surface  geology  and  topography  of  any 
of  these  belts  may  be  expected  to  afford  most  interesting  and  valu* 
able  facts  for  the  pomologist,  for  this  type  of  investigation  is  yet 
practically  untouched  by  scientific  inquiry.  In  Chautauqua  county 
there  is  a  particular  reason  for  such  an  inquiry  because  of  the  fact 
that  the  entire  Erie  slope  is  not  equally  adapted  to  the  grape^ 
although  vineyards  have  been  almost  promiscuously  planted  upon  it» 
It  is  necessary  that  the  true  grape  belt  be  delimited  and  charted. 
In  seeking  to  take  up  this  investigation,  we  have  been  fortunate  to 
secure  the  services  of  R.  S.  Tarr,  Professor  of  Geology  in  Cornell 
University.  It  is  a  happy  circumstance  that  Chautauqua  county, 
which  originated  and  matured  the  movement  for  Experiment  Station 
extension  work,  should  now  be  the  scene  of  the  first  specific  attempt 
in  this  country,  on  the  part  of  an  Experiment  Station,  to  analyze 
the  physical  geographv  of  a  fruit  belt. 

L.  H.  BAILEY. 
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€eological  History  of  the  Chautauaua  Grape 

Belt. 


iNTBODUCrnON. 

This  study  was  made  primarily  for  the  purpose  of  ascertaiDingthe 
natural  conditions  which  favor  fruit  growing  in  the  grape  belt  of 
the  Erie  shore  of  New  York.  It  became  immediately  evident  that 
these  conditions  had  to  do  both  with  the  soil  and  the  climate.  Con- 
<^ming  the  latter^  little  detailed  information  of  value  could  be 
obtained ;  for  in  order  to  gain  this  iuformation,  meteorological 
observations  must  be  carried  on  for  a  series  of  years  at  stations  located 
in  different  places.  In  order  to  find  out  how  the  soil  varies,  a  rather 
careful  study  of  characteristics  and  distribution  was  made,  and  the 
satisfactory  study  of  these  involved  the  question  of  origin.  Since 
the  origin  is  a  question  of  some  interest,  it  will  be  included  in  this 
paper. 

In  general,  it  may  be  said  that  the  two  factors  of  soil  and  climate 
iiave  conspired  to  make  the  grape  belt  a  district  admirably  adapted 
to  fruit  raising.  While  each  is  of  importance,  it  is  evident  that  the 
-climatic  peculiarities  are  of  more  importance  than  the  soil.  Both 
the  characteristics  of  climate  and  soil  are  due  to  the  topographic 
peculiarities  and  the  geological  history  of  the  region  included 
within  the  grape  belt  and  in  its  immediate  neighborhood. 

The  time  occupied  in  the  field  study  has  amounted  to  only  about 
three  weeks  —  two  in  June,  one  in  September  and  two  days  in 
November  —  and  therefore  a  great  amount  of  detail  can  not  be 
expected.  Although  a  little  work  was  done  east  of  Silver  Creek, 
the  study  was  practically  limited  to  the  region  between  this  town 
and  the  state  line.  During  the  study,*  I  have  received  many  cour- 
tesies from  the  residents  of  the  grape  belt,  and  I  am  particularly 
indebted  to  Mr.  J.  W.  Spencer,  of  Westfield.  In  September  I  was 
aided  by  Mr.  T.  L.  Watson,  of  Cornell  University.  In  running  the 
three  lines  of  levels,  Mr.  M.  D.  Tennant,  of  Westfield,  did  the 
leveling  and  the  writer  acted  as  rodman. 
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topoobapht. 

The  eituation  of  the  grape  belt  is  peculiar.  From  Lake  Ontario 
southward,  toward  Niagara  Falls  or  Lockport,  there  is  a  nearly  level 
plain  extending  to  the  base  of  the  Niagara  escarpment,  known 


NORTH 

L.  ONTARIO 


49.— Profile  of  the  Niagmra  eacarpment. 

locally  as  "  the  mountain"  (Fig.  49),  which  raises  quite  abruptly  to  a 
height  of  two  or  three  hundred  feet.  This  escarpment  is  well  seen 
at  Lewiston,  where  the  basal  plain  stretches  away  toward  the  lake 
with  scarcely  any  diversity  to  break  the  monotony.  All  of  this  plain 
is  less  than  500  feet  in  elevation  above  the  sea,  and  it  borders  €be 
entire  southern  shore  of  Ontario. 

South  of  the  Niagara  escarpment,  toward  Batavia  or  Boffalo, 
there  is  another  plain,  which  beyond  Bu&tlo  narrows  down  to  a 
width  of  only  one  or  two  miles  as  the  state  line  is  approached.  It 
is  nowhere  below  500  feet,  nor  above  800  feet  in  elevation.  This 
narrow  strip  which  borders  the  Erie  shore  is  the  true  grape  belt. 
Everywhere  the  southern  margin   of  this  plain  is  backed  by  an 
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60.— Locatioii  of  the  grape  belt. 

escarpment  or  ridge  (Fig.  50),  which  quickly  raises  to  a  height  of 
500  or  600  feet  above  the  plain,  and  in  some  places  is  over  1,000 
feet  above  the  lake.  Therefore,  the  grape  belt  (in  New  York) 
is  a  narrow  plain  extending  north-eastward  from  the  Pennsyl- 
vania state  line,  and  bounded  on  the  north  by  the  lake,  on  the 
south  by  a  high  range  of  hills.  East  of  Silver  Creek  the  plain 
widens  and  the  bounding  escarpment  loses  in  elevation.  This 
narrow  plain  is  only  a  small  fragment  of  the  real  plain ;  for  the 
waters  of  Lake  Erie  cover  the  greater  part  of  it.  As  is  shown  in 
the  profile    (Fig.  50),  the  plain  descends  beneath  the  lake  waters 
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and  ascends  on  the  Canadian  side.  Not  merely  is  a  part  of  the  plain 
now  submerged,  but  at  a  recent  geological  period  more  of  it,  and 
that  part  now  occupied  by  the  most  flourishing  vineyards,  was  cov- 
ered by  the  lake  waters.  Lake  Erie  now  plays  an  important  part 
in  modifying  the  climate  of  the  grape  belt ;  it  formerly  did  import- 
ant service  in  modifying  the  soils. 

The  Bed  Rook. 

As  revealed  along  the  lake  shore,  and  in  the  remarkable  gorgjes 
which  cut  the  escarpment  and  the  plain,  the  bed  rock  is  entirely 
upper  Devonian  shales  and  sandstones  above  the  horizon  of  the 
Hamilton,  which  does  not  extend  farther  west  than  Evans.     Both 

« 

plain  and  escarpment  are  made  of  these ;  but  it  is  probable  that  the 
latter  owes  its  elevation  to  the  protective  eflEect  of  some  harder 
layers  of  upper  Devonian  rock  now  removed. 
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51.— Section  of  the  grape  belt. 


On  the  northern  face  of  the  escarpment  the  soil  is  prevailingly  tbin 
and  the  plough  frequently  reaches  the  bed  rock;  but  on  the  plain, 
the  bed  rock  is  rarely  seen  at  the  surface,  excepting  in  the  stream 
beds  and  in  the  shale  ridges,  which  are  found  mainly  east  of  Dun- 
kirk. Still  the  bed  rock  plays  an  important  part  in  the  soils ;  for 
fragments  of  shale  are  commonly  present  in  all  the  soils  of  the 

district. 

The  Soils. 

General  description  of  the  soils. —  If  we  should  make  several  north 
and  south  sections  across  the  grape  belt,  from  the  middle  of  the 
escarpment  to  the  lake  shore,  they  would  be  found  to  vary  in 
details  according  to  the  location  of  the  line,  but  to  be  quite  the 
same  in  general  features.  The  aveiage  condition  would  be  as  follows 
(Fig.  61).  Commencing  on  the  hillside  with  a  thin  soil  of  clayey 
nature,  and  with  an  abundance  of  pebbles,  (Fig.  53)  and  perhaps 
boulders,  at  the  base  of  the  hill,  when  at  the  elevation  of  about  250 
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feet  above  the  lake,  we  come  to  a  gravelly  soil  in  which  the  pebbles 
are  well  rounded  (Fig.  57)  as  if  by  water  action.  North  of  this 
there  is  a  steep  slope  of  twenty  or  thirty  feet,  at  the  base  of  which 
the  soil  becomes  clayey,  and  this  continues  usually  for  several  hun- 
dred feet,  or  possibly  as  many  yards,  when  gravelly  conditions  are 
again  encountered,  somewhere  in  the  vicinity  of  the  main  Buffalo 
and  Erie  turnpike.  One  or  two  gravel  terraces  are  found  here,  and 
at  the  base  of  the  northernmost  of  these  clay  again  appears.  Here, 
as  in  the  case  of  the  first  gravel  ridge,  there  are  springs  at  the  junc- 
tion of  the  gravel  and  clay,  so  that,  where  not  artificially  drained, 
this  place  is  continuously  indicated  by  swampy  conditions.  From 
the  top  of  the  upper  (southernmost)  gravel  ridge  to  the  spring  line 
at  the  base  of  the  lowest  the  descent  is  abont  ninety  feet,  and  the 
distance  anywhere  between  two  and  three  hundred  yards  and  a  mile 
or  even  more,  though  usnally  not  far  from  a  quarter  of  a  mile. 

From  this  point  lakeward,  a  distance  of  one  .or  two,  and  in  some 
places  even  three  miles,  the  plain  is  somewhat  irregular,  with  a 
general  descent  toward  the  lake,  which  is  some  150  to  160  feet 
below  the  gravel  ridges.  The  soil  is  usually  a  clay,  though  it  is 
often  of  a  sandy  nature.  The  immediate  shore  line  is  commonly  a 
bluff,  either  of  shale  or  of  clay  (Figs.  48,59  and  61),  though  at 
times  it  is  in  the  form  of  a  beach,  without  any  well-developed  bluff 
(Fig.  58). 

As  has  been  said,  this  will  hold  in  general  for  any  north  and 
south  line,  whether  at  the  state  line,  Fredonia,  Silver  Creek  or  any 
intermediate  point.  If,  however,  we  make  our  section  nearly 
parallel  to  the  lake  shore,  remaining  at  the  same  elevation  above  its 
surface,  we  find  a  remarkable  uniformity  of  conditions.  Thus  we 
may  pass  from  Erie,  Pa.  (and  indeed  from  far  to  the  west  of  this), 
to  Hamburg,  N,  Y.,  without  leaving  a  belt  of  gravel,  excepting 
where  the  road  crosses  a  stream ;  or,  if  on  the  hillsides,  one  may 
pass  over  the  same  distance  upon  a  boulder-bearing  clay ;  or,  if  near 
the  lake,  upon  a  fine  clay  soil,  usually  free  from  boulders;  These 
differences  are  constant  and  they  are  due  to  definite  causes.  Since 
the  result  is  of  importance  to  the  fruit  grower,  the  cause  must  at 
least  be  of  interest.  Before  considering  the  cause,  we  will  examine 
the  conditions  in  a  little  more  detail. 
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The  hillside  soils. — Above  the  upper  gravel  (see  map,  Fig.  b%\ 
which  ueoally  lies  but  a  sbort  distance  south  of  the  main  road,  the 
ground  generally  commences  to  rise  more  rapidly  and  the  escarp- 
ment is  soon  reached.  On  this  hiUside  there  is  considerable  grape 
raising,  bat  the  soil  is  altogether  different  from  that  in  the  rc^on 
to  the  lakeward,  which  is  the  main  grape  belt.  The  base  of  this 
soil  is  a  clay  of  very  fine  textnre ;  bnt  there  are  some  local  varia- 
tions from  this.  In  some  cases  the  »>il  is  a  loam  and  in  places  it  is 
even  sandy,  while  on  the  other  extreme  it  \s  often  a  dense  hardpan  ; 
but  nearly  everywhere  the  bnik  of  the  soil  is  clay,  whether  it  is 


U.— Section  In  the  boulder  eiaj  OD  Hayfllle  *nd  WMifleld  ro^. 

hard  and  compacted  into  hardpan  or  is  a  looee  and  relatively  friable 
loam.  When  fresh,  the  color  is  blue ;  bnt  since  the  soil  is  generally 
somewhat  disintegrated,  the  color  ordinarily  seen  is  s  yellow,  which 
is  due  to  iron  rust  leached  from  the  soil  fragments. 

Next  in  importance  to  the  clay  is  the  presence  of  pebbles. 
These  are  very  numerous,  and  at  times  they  are  of  considerable 
size.  It  is  important  to  note  the  form  of  these.  They  are  angular, 
and  if  rounded  at  all,  this  is  usnally  on  only  one  or  two  of  the 
sides,  80  that  angular  corners  are  almost  invariably  to  be  found. 
Moreover,  the  sides  of  these  often  bear  nnraerous  grooves  and 
scratches.     While  many  of  the  pebbles  are  fragments  of  shale  rock. 
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like  that  which  forms  the  bed  rock  of  the  region,  a  careful  examiaa- 
tion  shows  that  there  are  many  which  are  foreign  to  this  part  of 
New  York.  Thus  granites,  sandstones  and  limestones  are  found  in 
a  region  which  from  the  bed  rock  yields  only  shales  and  sandy 
shales.  If  we  could  examine  the  soil  particles  with  a  microscope, 
we  should  find  them  to  be  composed  of  minute  rock  particles,  fresh 
and  unchanged,  as  if  worn  or  ground  from  the  rock  by  some  strong 
force.  The  entire  mass  is  put  together  without  arrangement,  and 
there  are  no  distinct  layers  such  as  those  found  in  the  lower  gravel 
soils.  We  say  it  is  unstratified,  though  sometimes  (as  in  figure  53) 
there  is  a  partial  stratification,  never  very  distinct. 

This  soil  varies  greatly  in  thickness,  being  usually  several  feet 
deep ;  but  while  sometimes,  particularly  in  the  stream  valleys,  it 
attains  a  depth  of  several  hundred  feet,  in  other  places  on  the  hill- 
sides it  forms  a  very  thin  veneer  over  the  shale  rock.  Near  the 
crest  of  the  escarpment  there  is  another  belt  of  soil  of  morainic 
origin ;  but  as  this  is  not  in  the  true  grape  belt,  it  need  not  be  con- 
sidered here. 

This  clay  soil  is  the  same  as  thai  which  covers  the  greater  part  of 
the  area  of  New  York  and  New  England,  and  of  Canada  to  the 
north  of  these  districts.  Its  characteristics  and  origin  are  well 
understood  by  geologists,  to  whom  it  is  known  as  till  or  houlder  , 
clay.  In  the  first  half  of  this  century  its  origin  was  in  dispute ;  but 
we  now  know  that  it  is  a  deposit  from  a  great  continental  glacier 
which  occupied  northeastern  North  America,  and  extended  outward 
in  all  directions  from  a  center  near  Hudson  Bay  or  Labrador, 
behaving  like  the  present  ice  sheet  of  Greenland,  or  the  Antarctic. 
Slowly  moving  across  New  ^York  State,  toward  the  south,  with  a 
depth  certainly  as  great  as  a  mile  (for  it  covered  the  highest  mountains 
of  the  east),  it  ground  down  the  rocks,  reducing  them  to  a  fine  clay, 
which  is  often  called  rock  flour,  and  caused  a  mingling  of  pebbles  . 
from  various  sources.  Thus  the  granite  from  the  Canadian  high- 
lands is  stranded  on  the  hillsides  of  Chautauqua  county  and  is  there 
mingled  with  the  shale.  The  grooved  and  scratched  pebbles  show 
that  this  process  of  grinding  was  in  operation. 

Much  of  this  material  was  dragged  beneath  the  ice;  and  owing 
to  variations  in  the  topography  of  the  land,  in  currents  or  in  supply, 
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in  some  places  it  accumulated  to  a  depth  of  several 
hundred  feet,  while  in  other  places  it  was  not  so 
extensively  deposited,  just  as  in  some  places  a  river 
scours  its  channel  clear,  while  elsewhere  it  is  build- 
ing a  bar.  Finally  the  ice  disappeared  from  these 
hillsides  and  all  of  the  material  that  was  in  or  under 
it  was  left  to  form  the  present  hillside  soils. 

The  hillside  soils  are  somewhat  difficult  to  work, 
partly  because  of  the  roughness  of  the  surface, 
partly  because  of  the  irregularities  of  the  texture 
and  composition,  which,  even  in  the  same  field,  may 
very  differently  affect  capillarity  and  drainage. 
Moreover,  it  is  often  a  dense  hardpan  which  is 
difficult  to  till.  Still  it  is  a  strong,  sturdy  soil, 
which,  when  properly  cultivated,  furnishes  good 
crops.  However,  it  is  not  so  well  adapted  to  grapes 
as  the  more  sandy  soils  of  the  valley. 

The  gravel  ridges. — Throughout  the  entire  grape 
belt  (Fig.  54),  there  are  three  distinct  gravel 
areas,  extending  approximately  parallel  to  the  Erie 
shore.  On  one  of  the  two  northernmost  of  these 
the  main  road  to  Buffalo  is  generally  located,  while 
the  'third  is  south  of  this,  at  distances  generally 
varying  from  one  or  two  hundred  yards  to  more 
than  a  half  mile.  Between  these  distinct  ridges 
there  are  sometimes  one  or  two  less  distinct  gravel 
beds;  but  most  of  the  space  between  them  is 
occupied  by  a  clayey  soil.  In  some  places,  particu- 
larly near  the  larger  streams,  the  entire  belt  is 
gravelly. 

The  surface  of  the  gravel  ridges  is  typical.  Each 
one  is  remarkably  level-topped  (Fig.  65),  and  the 
roads  that  follow  them  often  extend  for  miles  almost 
on  a  dead  level.  There  are  distinct  terraces,  and  when  viewed  from  the 
north  they  present  a  bold  face  which  rises  quite  abruptly  to  a  height 
of  from  fifteen  to  thirty  feet  (Fig.  56),  beyond  which  a  nearly  level 
plain  is  usually  encountered  (Figs.  54  and  55).  Near  the  streams 
the  terrace  is  broader^ than  elsewhere;  and  in  some  cases  it  is  a  true 
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ridge  with  a  nearly  level  top  but  with  a  slope  both  to  the  north  and 
the  south  (Ffg.  65). 

The  soil  of  these  gravel  ridges  is  pecnliar,  and  it  is  apon  them 
that  many  of  the  best  rinejards  are  located.  Wells  and  natural 
sections  show  that  the  gravel  soil  varies  in  depth  froro  one  or  two 
feet  near  the  edge,  to  ten  or  fifteen  feet.  Beneath  the  gravel  is 
found  clay  or  shale.     The  gravel  soil  consists  of  pebbles  and  sand 


so.  — Boond  thecfMtof  ftgraTel  ridge  Juiteut  of  Fredonla. 
with  Bcarcely  any  clay,  excepting  that  which  has  come  from  the  dis- 
integration of  some  of  the  fragments.  After  plowing  it  does  not 
form  clotted  hnnches,  but  is  loose,  friable  and  porous.  Water 
readily  paseee  through  it,  and  for  this  reason,  forms  of  vegetation 
whose  roots  do  not  extend  deep  into  the  soil  are  in  danger  of  suffer- 
ing in  times  of  drought. 

When  examined  in  a  fresh  section,  it  is  found  that  the  gravel  is 
often  very  pebbly,  and  that  the  pebbles  are  sometimes  very  large. 
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Compared  with  those  of  the  hillside,  the  pebbles  are  found  to  be- 
well  rounded  and  smoothed  (Figs.  67  and  66),  as  if  by  water  action. 
There  are  few  if  any  angular  corners,  and  no  grooves  or  scratches. 
The  clay  element  is  practically  absent,  and  the  pebbles  are  bound 
together  by  sand  instead.  The  pebbles  and  sand  are  in  layers,  or 
are  stratified  (Fig.  57),  so  that  there  are  several  important  differ- 
ences between  the  soils  of  the  two  zones. 

A  comparison  with  the  beaches  of  the  present  lake  shore  shows 
a  striking  resemblance,  not  only  in  texture  but  in  the  surface  out- 
line. In  both  cases  there  are  many  rounded  pebbles  and  much  sand ; 
and  in   both  cases,  also,  the  surface  form  is  that   of  a  flat-topped 
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66.  —  Upper  terrace  southeast  of  Sheridan. 

terrace.  However,  in  the  beach  there  is  almost  no  clay,  while  in 
the  gravel  ridges  the  decay  of  some  of  the  pebbles  and  sand  par- 
ticles has  furnished  some  clay ;  and  also  the  action  of  vegetation 
and  cultivation  has  somewhat  modified  the  gravel  ridge  soil. 
The  meaning  of  this  resemblance  will  soon  be  shown  to  be  similarity 
of  origin.  As  many  who  have  tilled  the  gravel  soil  have  conjec- 
tured, the  ridges  are  true  lake  beaches  now  stranded  on  dry  land. 

The  lake  clay  soils. — In  the  present  lake,  gravel  beaches  are 
being  formed  along  the  shore  line ;  and  each  time  that  there  are 
strong  waves,  the  washing  action  of  the  water  moves  the  pebbles 
backward  and  forward,  rounding  them  by  grinding  off  tiny  particles 
of  clay.     The  force  of  the  waves  and  currents  is  capable  of  carrying 
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the  beach  sand  and  gravel  only  to  a  very  short  distance  from  the 
shore  line ;  but  the  clay  that  is  worn  away  by  the  waves  passes  in 
suspension  for  a  considerable  distance  from  the  shore  line  before 
settling  to  the  bottom.  During  windy  days  the  waters  imme- 
diately off  shore  are  clouded  with  sediment.  Fishermen  know 
that  at  a  distance  of  only  a  few  yards  from  the  shore  the  lake 
bottom  is  almost  everywhere  covered  with  clay  or  sandy  clay. 
The  soundings  made  by  the  United  States  Engineers,  who  have 
surveyed  the  bottom  of  Lake  Erie,  show  that  a  muddy  bottom  is 
the  prevailing  feature. 

When  the  lake  waters  reached  to  the  height  of  the  gravel  ridges, 
the  region  below  this  was  naturally  a  place  for  the  deposit  of  clay. 
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67.— Section  through  the  upper  beach  at  Westfleld,  shoeing  stratification  of  pebbles  and  sand 


While  some  pebbles  may  have  been  drifted  away  by  the  ice,  and 
dropped  to  the  bottom  away  from  the  shore,  the  clay  was  in  most 
places  free  from  large  fragments.  In  some  places,  particularly 
opposite  the  mouths  of  streams,  the  clay  might  be  replaced  by  sand 
for  a  considerable  distance  from  the  coast.  An  examination  of  the 
soil  between  the  northernmost  gravel  ridge  and  the  lake  shore,  shows 
that  these  features  exM. 

A  layer  of  clay,  varying  in  depth  from  a  few  inches  to  several 
feet,  is  spread  over  most  of  the  region  west  of  Silver  Creek  and 
north  of  the  gravel  ridges.  Oftentimes  it  rests  on  the  bed  rock, 
barely  covering  it:  in  other  cases  it  is  found  above  the  true 
boulder  clay,  and  in  some  stream  cuts  one  may  often  see  a  bed  of 
dense  boulder  clay  upon  which  rests  a  foot  or  two  of  clay,  which 
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is  often  quite  saady.  In  8uch  places,  one  has  the  opportunity  of 
stndjitig  the  differences  between  the  two  kinds  of  clay  Eoil,  one 
of  which  is  characteristic  of  tlie  hillsides.  Tlie  lake  clays  are 
found  to  be  in  layers,  as  if  deposited  in  water,  and  the  clay  Is 
usually  less  dense  tlian  the  boulder  clay,  while  pebbles  are  relatively 
scarce. 

Shale  gravel. — Between  tlie  lake  shore  and  the  true  gravel  ridges^, 
in  some  places  there  are  low  ridges  of  shale,  on  which  the  soil  is  so 
thin  that  deep  plowing  reaches  the  friable  sbale  bed  rock.  The 
soil  18  then  made  up  of  a  mixture  of  fragments  of  shale  and  clay, 
forming  what  is  known  as  shale  gravel.      These  deposits  are  not 
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very  extensive,  and  they  merely  represent  rock  hills  which  have  not 
been  deeply  covered  by  glacial  or  lake  deposits.  They  are  lees 
common  west  of  Silver  Creek  than  they  are  east  of  that  town. 

The  relative  value  of  the  soils. — Of  the  three  important  kinds  of 
soil  in  the  grape  belt,  the  gravel  is  distinctly  the  best  for  fruit  raising, 
and  the  hillside  soils  of  the  least  value.  That  the  fruit  growers 
have  generally  recognized  this,  is  shown  by  the  fact  that  in  the  belt 
of  gravel  there  is  a  much  greater  percentage  of  vineyard  than  in 
either  of  the  other  belts.  While  it  is  so  readily  permeable  to  wat^ 
that  plants  whose  roots  do  not  extend  deep  into  the  ground  may 
suffer  from  droughts,  it  rests  upon  a  much  less  permeable  rock  or 
clay,  over  which  water  is  constantly  percolating ;  and  thoee  forms 
of  vegetation  whose  roots  are  able  to  reach  down  to  this  zone  are 
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not  endangered.       The  depth  of  this  permanent  water  zone  is 
variable,  but  it  is  usually  several  feet. 

The  width  of  this  gravel  belt  is  very  variable,  as  indeed  are  the 
details  of  its  composition.  Near  the  mouths  of  large  streams,  as 
at  Silver  Creek,  Fredonia,  Westfield  and  the  state  line,  the  zone 
broadens  so  that  a  sandy  soil  extends  from  the  base  of  the  true 
gravel  ridge  across  the  plain,  nearly,  if  not  quite,  to  the  lake.  Be- 
tween the  streams  the  gravel  ridges  become  narrower  terraces,  and 
the  lake  clay  soil  commences  at  their  very  base.  Therefore,  in 
different  parts  of  the  grape  belt,  the  area  in  which  the  soil  features 
are  especially  adapted  to  grape  raising  is  somewhat  variable ;  but 
there  is  a  certain  uniformity,  and  the  importance  of  this  to  the 
question  of  origin  is  sufficient  to  call  for  a  more  detailed  statement 
of  the  features  of  the  gravel  ridges,  or,  as  we  may  now  call  them, 
the  ancient  beaches. 

The  Modern  Beaches. 

Let  us  first  take  a  glimpse  at  the  present  shore  line  features  of 
Lake  Erie.  There  are  two  separate  kinds  of  shores,  the  rock  or 
clay  bluffs  (Fig.  48)  and  the  gravelly  or  sandy  beaches  (Fig.  61). 
Oftentimes  the  bluff  is  faced  by  a  beach  (Figs.  48  and  61).  Where 
the  larger  streams  enter  the  lake,  the  width  of  the  beach  is  in- 
creased, and  the  waves  are  not  cutting  at  the  base  of  the  shale 
bluffs.  The  cliffs  need  not  delay  us,  for  it  is  the  beaches  with  which 
we  have  to  do  in  particular.  The  beaches  consist  of  sand  and 
gravel  thrown  by  the  storm  waves  to  a  height  of  several  feet 
above  the  reach  of  the  ordinary  waves.  In  time  of  strong  waves 
the  water  dashes  over  the  top  of  the  beach,  moving  the  pebbles 
to  and  fro,  although  they  are  situated  fully  ten  feet  above  the 
present  lake  surface  (measured  at  Barcelona)  (Fig,  58).  This  is  the 
crest  of  a  terrace  whose  width  varies,  sometimes  being  a  narrow 
strip  at  the  base  of  a  bluff  (Fig.  59),  sometimes,  especially  near  the 
mouth  of  a  stream,  broadening  out  to  quite  an  extensive  plain.  At 
Silver  Creek  and  at  the  mouth  of  Cattaraugus  Creek,  the  beach 
deposits  are  very  extensive;  and  in  the  latter,  the  action  of  the 
wind  by  building  sand  dune  hills  has  raised  the  level  above  the 
reach  of  the  highest  waves.  In  these  places  also,  bars  are  being 
built  opposite  the  mouth  of  streams  (Fig.  60). 
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The  reaBon  why  these  beaches  are  being  built  ie  that  the  eapply 
of  gravel  is  greater  than  the  waves  are  able  to  remove.  In  some 
cases  the  supply  comes  mainly  from  the  rocky  headlands,  in  others 
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.  from  streams.  "Where  it  can  not  all  be  ground  down  to  a  fine  clay, 
that  can  be  carried  off  shore  and  dropped  to  the  bottom,  it  accumn- 
lates  as  beadh  gravel ;  and  so,  year  by  year,  the  beaches  encroach 


~  Prmnt  beach  at  Iiike  Erie,  north  of 


upon  the  lake.  The  crest  of  the  beach,  which  may  be  ten  feet 
above  the  lake  level,  represents  the  highest  point  to  which  the  lake 
waree  can  reach  and  bear  grarel :  in  other  words  it  represents  the 
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height  reached  by  the  violent  storm  waves.  Since  this  varies  with 
the  exposure,  the  crest  of  the  beach  may  vary  in  height,  as  we  have 
seen  that  it  varies  in  width.  This  variation  amounts  to  only  a 
few  feet,  the  beach  being  higher  on  exposed  than  on  sheltered 
coasts. 

Generally  the  top  of  the  beach  is  nearly  level  (Figs.  59  and  61) ; 
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62.—  Cross  section  of  bar :  ancient  A  ;  modern  B. 

but  where  accumulations  are  made  ofi  shore,  as  they  sometimes  are 
where  streams  bring  considerably  more  gravel  than  the  waves  can 
dispose  of,  a  bar  is  built,  and  this  slopes  both  ways  (see  Figs.  60 
and  62B.     Also  compare  with  Figs.  62A  and  65). 

Therefore  the  top  of  the  true  beach  is  a  plain  of  varying  width, 
whose  elevation  is  nearly  uniform,  both  along  the  shore  and  at 
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63.— Cross  section  of  beach. 


right  angles  to  it.  If  it  is  in  the  form  of  a  bar,  the  elevation  re- 
mains nearly  uniform  in  the  direction  of  the  length  of  the  bar, 
but  at  right  angles  to  this  it  rapidly  descends  in  both  directions. 
In  the  beach,  the  flat  topped  plain  is  faced  on  the  lakeward  side  by 
a  rapidly  sloping  front;  and  this  descent  continues  beneath  the 
lake  waters.     (Fig.  63). 
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Therefore  on  the  Bhore  of  the  present  lake  we  have  a  terrace 
plain  of  a  nearly  uniform  level,  and  the  terrace  slope  (Figs.  58,  59 
and  61),  the  whole  being  composed  of  well  rounded  and  water-worn 
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gravel  and  sand  (Figs,  58  and  64).  We  also  find  nnmeroiiB  wave- 
cnt  cliffo  either  in  the  clay  (Fig.  61)  or  in  the  rock  (Fig.  48) ;  and 
opposite  the  mouths  of  the  streams  there  are  often  formed  bars  (Fig. 


60j  which  are  welded  at  their  base  to  the  beach,  and  stretch  more 
or  less  completely  across  the  stream  mouth.     Sometimes  there  are 
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spits  of  gravel;  and  there  are  numerons  other  minor  details  of  shore 
-line  features. 

The  Ancient  Eeaohes. 

Most  of  the  featarea  just  deBcrit>ed  are  found  also  in  the  gravel 
ridges.  They  usually  have  all  of  the  cbaracterieties  of  beaches 
(Figs.  56  and  66),  and  near  tlie  streams  they  are  often  transformed 
to  bars  (Fig.  65).  The  resemblance  is  so  close  that  even  the  most 
casual  observers  liave  noticed  it  and  formed  the  theory  that  the  ridges 


«6.^PhotaEnp>>  allowing  pebbl;  nature  of  old  beach  Ifrnce  near  Bb«rld«B. 

were  made  by  the  lake  waters.  So  far  do  fossils  of  lake  shells  have 
been  fonnd  in  the  gravels,  though  some  have  been  reported  by 
residents  of  the  region.  It  would  be  of  great  importance  to  find 
these*  for  they  would  determine  beyond  question  whether  the 
gravel  ridges  are  lake  or  ocean  beaches.  There  is  little  reason 
for  believing  the  latter,  although  this  explanation  lias  been  suggested 
by  some. 

■  If  any  reader  abonld  know  of  the  exiBtcnce  of  fosBll  slieUa  like  tiMMe 
now  living  In  tbe  lake,  I  should  be  very  glad  to  be  Informed  <rf  the  occur- 
rence. 
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The  gravel  ridges, — In  passing  from  one  end  of  the  district  to 
the  other,  numerous  differences  are  found  in  the  gravel  ridges. 
Perhaps  the  most  important  change  is  in  the  number  of  beaches 
{Fig.  67).  From  the  base  of  the  lowest  to  the  crest  of  the  highest, 
there  is  a  vertical  range  of  from  85  to  100  feet*  in  a  distance  which 
is  often  less  than  a  half  mile.  In  this  distance  there  are  always 
two  distinct  ridges  or  beach  terraces  and  usually  several.  There 
eeem  to  be  five  beaches,  though  it  is  rare  to  find  all  developed  in 
the  same  section.  In  thirty-one  sections  whose  elevations  were 
measured  with  the  aneroid  barometer,  only  one  (Number  17)  clearly 
exhibited  five  ridges.  In  section  1  there  are  six  gravel  ridges,  but 
one  or  two  of  these  may  have  been  bars  opposite  the  stream  mouth. 
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<S7.— Diagram  to  show  the  elnration  of  the  different  terraces  (in  thirty-one  sections)  a  Dove  the 
base  of  the  lowest  terrace.    1,  at  State  Line  ;  80,  Just  east  of  Silver  Creek. 

There  are  four  beaches  in  section  10,  in  which  the  upper  beach  was 
not  measured ;  and  there  are  also  four  in  Section  31  where  the 
upper  beach  is  absent.  In  several  places  (nine  sections,  8,  11,  12, 
13,  22,  25, 28,  29  and  30)  four  beaches  appear  in  the  same  north 
and  south  line.  On  the  other  hand  there  are  places  where  the  three 
lower  beaches  are  merged  into  one  terrace,  or  in  which  one  or  two 
of  the  beaches  are  so  indistinct  as  to  be  scarcely  noticeable  (notably 
section  16). 

From  State  Line  to  Sheridan  the  upper  beach  is  quite  distinct ;  but 
^ast  of  that  place  this  beach  begins  to^lose  distinctness  and  it  disappears 
just  east  of  Silver  Creek.     The  lower  beaches  extend  eastward,  one 


*  The  elevation  of  the  lake  Is  573  feet  above  sea  level ;  and  of  the  base 

above  the  lake,  as  deteimiiied  by  a  line  of  levels  run  at  Ponland,  147  feet. 

Therefore  at  this  point  the  base  of  the  lowest  beach  ridge  Is  720  feet 

4ibove  sea  level 

10 
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disappearing  just  south  of  Hamburg,  the  others  extending  to  the 
vicinity  of  Crittenden  where  they  also  die  out.  "Without  analyzing 
my  measurements  here,  it  may  be  said  that  the  crest  of  the  first  or 
lowest  beach  ranges  from  15-20  feet  above  the  base  of  the  terrace; 
the  second  beach  ranges  between  10-15  feet  above  this;  the  third 
from  10-15  feet  higher;  the  fourth  also  10-15  feet  higher;  and  the 
fifth  between  30-40  feet  above  this.  As  one  drives  along  the  main 
road  to  Buffalo,  the  face  of  the  upper  terrace  is  frequently  visible^ 
while  the  road  itself  is  usually  upon  either  the  lowest,  or,  more  com- 
monly on  the  second  level.  From  just  west  of  Silver  Creek  to  within 
three  miles  of  Fredonia,  it  follows  the  lowest ;  but  west  of  this  is 
more  commonly  on  the  upper  level,  though  at  times  descending  to 
the  lower.  When  visible,  the  third  and  fourth  beaches  (measared 
from  the  base)  are  indicated  by  slight  gravel  ridges.  There  is  so 
much  variability  in  these  respects  that  to  make  the  feature  entirely 
clear  it  would  be  necessary  to  describe  the  region  in  much  detail. 
From  figure  67  one  will  obtain  an  idea  of  the  irregularity  of  level, 
throughout  which,  however,  there  is  considerable  uniformity. 

Below  the  upper  terrace  there  is  usually  a  bench  or  plain  which 
slopes  quite  uniformly  up  to  the  base  of  the  terrace  and  on  the 
northern  margin  ends  in  a  steep  descent ;  but  in  a  number  of  places 
this  plain  is  diversified  by  slight  benches  of  gravel,  marking  some 
of  the  intermediate  beaches.  From  the  crest  of  the  upper  terrace 
toward  the  south  there  is  also  a  plain,  which  is  usually  very  narrow, 
but  is  sometimes  gradually  merged  into  a  broad  till-covered  plain 
(Fig.  64). 

From  the  lake  shore  to  the  base  of  the  first  gravel  ridge,  near 
the  main  road,  there  are  no  beaches  of  a  distinct  character,  although 
in  one  or  two  places  there  are  indications  of  wave  action.  Over 
this  plain,  which  is  often  one  or  two  miles  in  width,  the  soil  is 
mostly  of  clay,  as  has  already  been  noted.  However,  north  of  the 
town  of  Portland  there  is  an  ancient  sand  dune  region,  in  which  the 
sand  is  no  longer  in  movement,  having  probably  had  its  featnreft 
introduced  immediately  after  the  lake  water  left  the  land.  The 
sand  is  fine  in  texture,  quite  like  moulders'  sand,  and  it  is  heaped 
into  the  typical  conical  peaks  with  enclosed  craters,  which  char- 
acterize sand  dune  belts.  Here  the  topography  is  very  rough ;  but 
elsewhere  the  prevailing  condition  is  that  of  a  plain,  sloping  lake- 
ward. 
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VariatioTis  in  the  gravel  ridges. —  Not  only  do  the  number  of 
the  gravel  ridges  vary,  but  there  ie  &  coueiderable  dLSerence  in 
tbeir  charactensties  from  one  point  to  another.  Generally  the 
slope  of  the  terrace  front  is  abrupt  (Fig.  68),  and  the  top  quite 
level ;  but,  as  has  already  been  noted,  it  may  be  in  the  form  of  a 
ridge  or  bar  instead  of  a  beach.  There  is  also  a  variation  in  width^ 
which  in  some  caeee  ia  very  marked.  Notably  opposite  the 
"mouths  of  streams  the  width  of  the  gravel  is  greatly  increased, 
the  deposit  there  being  in  the  nature  of  a  delta.  Here  the  steep 
front  of  the  terrace  disappears  and  is  replaced  by  a  gravel  slope^ 
crossed  by  numerous  gullies  and  traversed  by  ridges  of  gravel; 
and   this   gravel  extends   for  a  considerable  distance   toward   the 


08.— FTOot  face  ol  lower  beach  terrace  lu*t  west  of  Portland.    £an  ot  aecUou  line  No.  1, 

lake,  gradually  becoming  a  eaud,  and  then,  near  the  lake,  a  clay. 
The  best  delta  in  the  area  studied  is  that  upon  which  the  town  of 
Fredonia  is  sitnated ;  but  there  are  other  similar  deposits  near  the 
mouth  of  nearly  every  stream  of  considerable  size. 

Just  as  in  the  modem  beach,  there  is  also  a  variation  in  texture 
in  any  single  gravel  ridge.  But  quite  unlike  the  modem  beach, 
the  material  is  always  a  gravel.  In  the  entire  region  studied  1 
have  found  no  considerable  part  of  either  terrace  made  of  sand. 
In  small  areas  there  is  often  much  sand ;  but  nearly  everywhere 
there  are  layers  of  rounded  pebbles  in  close  association. 

On  the  present  shore  there  are  many  wave-cut  cliffs  of  shale; 
but  in  the  entire  region  occupied  by  the  gravel  ridges,  from  State 
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Line  to  Hamburg,  I  have  not  fouud  a  single  rock  cliff.  In  some 
cases  wells  have  reached  rock  near  the  front  edge  of  the  gravel 
.  terrace,  suggesting  the  possibility  of  such  cliffs  veneered  over  with 
gravel  which  has  slipped  down  from  above.  This  would  be 
possible  only  with  low  rock  cliffs ;  and  we  may  therefore  conclude 
that  in  this  part  of  the  shore  line  there  are  no  wave-cut  cliffs  which 
are  at  all  comparable  in  size  to  those  of  the  present  lake  shore. 
Whether  there  are  any  wave-cut  cliffs  of  gravel  I  am  not  so  certain. 
There  are  places  where  the  lowest  terrace  may  be  of  this  nature ; 
but  this  could  not  be  proved,  for  beach  gravel  covers  the  face  and 
base. 

In  any  event,  it  may  be  concluded  that  the  prevailing  feature  of 
these  ancient  shore  lines  is  the  wave-built,  instead  of  the  wave-cut 
terrace.  In  this  respect  there  is  a  marked  difference  in  the  features 
of  the  present  lake  shore,  and  a  resemblance  to  such  coasts  as  the 
sandy  shores  of  New  Jersey  and  the  Carolinas.  This  is  a  feature 
which  needs  to  be  explained  and  will  be  discussed  in  later  pages. 

Irregvlarities  of  levd  of  gravel  ridges,  —  When  formed  by  the 
lake  waters,  these  ridges  were  essentially  horizontal.  That  is  to  say, 
leaving  out  of  question  certain  minor  variations  from  place  to  place, 
such  as  we  see  on  any  beach  at  present,  the  average  crest  of  eadi 
beach  from  one  end  of  the  region  to  the  other,  was  a  horizontal  Une, 
just  as  is  the  case  on  the  present  lake  shore.  Still,  at  present,  these 
ridges  are  not  horizontal.  As  determined  by  careful  lines  of  levels, 
and  by  numerous  elevations  obtained  by  other  means,  they  are  tilted 
so  that  the  eastern  end  is  higher  than  the  western.  This  necessarily 
records  a  change  in  the  level  of  the  land  since  the  beaches  were  de- 
posited. Along  the  line  of  beaches  from  Cleveland  to  Silver  Creek 
the  change  amounts  to  over  90  feet.  '  Therefore,  since  the  dis- 
tance is  about  150  miles,  the  change  in  level  amounts  on  the  average 
to  about  three-fifths  of  a  foot  per  mile.  The  levels  made  in  the 
grape  belt  are  not  of  decisive  value  for  the  distance  between  them 
is  not  great.  Still  in  the  profiles  (Fig.  69)  one  sees  that  very  nearly 
the  same  change  is  recorded.* 

*  From  Section  1  to  Section  3  the  distance  is  86  miles.  The  creet  of  the 
second  beach  is  186  feet  above  lake  level  at  State  Line,  105  feet  at  Port- 
land and  221  feet  just  east  of  Silver  Creek.  In  other  words,  the  beach 
increases  in  elevation  at  the  rate  of  about  1  foot  a  mile.  There  is  Uttle 
doubt  that  the  uplift  is  greater  In  the  east  than  in  the  west 
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Interpretation.  —  For  a  long  time  we  have  known  more  or  less- 
concerning  elevated  lake  beaches  which  seem  to  nearly  surronnd  the 


Great  Lakes.     Different  geologists  have  studied  different  sections 
and  so  we  have  many  scraps  of  knowledge ;  bat  these  are  not  suf- 


150     Agricultural  Experiment  Station,  Ithaca,  N.  Y. 

ficiently  complete  to  allow  of  any  full  statement  of  their  meaning. 
Indeed,  one  of  the  needs  of  North  American  geology  is  to  have 
some  one  person  follow  this  subject  to  an  end  by  tracing  the  beaohes 
not  only  to  the  States,  but  also  through  Canada.  There  is  much 
yet  to  be  learned,  though  we  are  in  a  position  to  state  the  more 
general  facts  of  the  history. 

It  cannot  be  doubted  that  these  ridges  were  formed  in  water. 
Their  resemblance  to  the  shore  lines  of  the  lake  is  so  perfect,  in 
almost  every  particular,  that  the  conclusion  is  almost  forced  upon  us 
that  the  water  in  which  they  were  formed  was  lake  water;  and  this 
conclusion  scarcely  admits  of  a  reasonable  doubt.  No  other  explana- 
tion than  beach  origin  can  be  admitted,  for  no  other  possible 
cause  can  be  found,  and  if  of  beach  origin,  then  the  beaches  were 
formed  either  in  lake  or  ocean.  In  support  of  the  latter  hypothesis 
no  single  fact  can  be  found  which  does  not  equally  apply  to  the 
theory  of  origin  in  lake  waters ;  and  against  the  ocean  theory  there 
are  facts  which  seem  to  entirely  exclude  it.  If  these  were  formed 
in  the  ocean  they  should  be  continuous;  but  the  beaches  end  quite 
abruptly,  the  upper  one  just  south  of  the  town  of  Silver  Creek,  the 
next  south  of  the  town  of  Hamburg,  and  the  others  and  lower  ones 
near  Crittenden.  There  is  no  known  reason  why  ocean  beaches 
should  thus  terminate,  while,  as  we  shall  see,  there  is  an  excellent 
reason  why  lakes  should  cease  to  build  beaches  at  these  points. 

Everything  then  points  to  lake  origin,  and  all  the  observed  facts 
may  be  accounted  for  by  this  theory,  while  no  known  fact  opposes 
it.  Therefore  we  may  consider  it  more  than  a  theory ;  it  is  a 
proved  fact.  There  remains  to  be  explained  (1)  why  I^ke  Erie 
should  have  been  so  much  hiG;her  than  now ;  (2)  why  the  beaches 
end  so  abruptly,  and  (3)  why  they  are  no  longer  horizontal.  These 
facts  can  best  be  explained  in  the  course  of  a  brief  statement  of  the 
geological  history  of  the  region. 

Resume  of  the  Geological  History. 

Before  the  last  geological  period,  the  northern  part  of  New  York 
had  valleys  and  hills,  plains  and  escarpments,  very  much  as  at  pres- 
ent, though  the  details  of  topography  were  quite  diflferent.  Among 
the  more  important  differences  was  the  absence  of  the  great  lakes, 
which  occupy  valleys  that  have  been  transformed  to  lakes  *  largely 
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by  the  action  of  the  glacier.  Over  this  country  the  glacier  ice 
slowly  advanced  nntil  practically  the  whole  of  New  York  was  cov- 
ered, and  for  a  time  this  ice  sheet  ground  its  way  over  the  rocks, 
carrying  fragments  southward  and  wearing  down  the  valleys  and 
the  hills  as  it  passed.  All  life  was  of  course  exterminated  from  the 
region  and  the  land  was  transformed  to  a  dreary  icy  plateau  like 
that  of  central  Greenland.  Why  it  came  or  how  long  it  remained 
are  questions  which  the  geologists  of  the  future  must  answer,  if  we 
ever  learn.  That  it  came  and  worked,  performing  certain  tasks  we 
of  the  present  century  have  determined. 

At  last,  by  some  change  in  the  condition  of  the  climate,  the  ice 
sheet  began  to  melt  away  and  to  uncover  the  buried  land.  It  seems 
to  have  done  this  quite  rapidly,  though  somewhat  intermittently. 
That  is,  it  would  stand  for  awhile  vrith  its  front  along  a  certain 
line,  then  quite  rapidly  melt  away  and  transfer  its  front  to  a  dis- . 
tance  of  a  dozen  or  so  miles  to  the  north,  where  it  would  again  take 
a  stand.  This  is  indicated  by  the  moraines,  which  are  irregular 
hills  of  glacial  deposits  that  were  accumulated  at  the  front  of  the 
ice.  The  glacier  was  carrying  a  load  of  rock  materials,  and  when 
these  reached  the  front  they  were  dropped  from  the  melting  ice 
and  therefore  accumulated.  If  the  ice  stood  long  enough  a  moraine 
was  built  along  the  margin  ;  if  its  stand  was  brief  no  morainic 
accumulations  were  made.  One  of  these  moraines  passes  through 
Jamestown,  another  past  the  northern  end  of  Lakes  Chautauqua, 
Bear  and  Cassadaga,  and  in  a  general  east  and  west  line  back  of  the 
crest  of  the  escarpment.  Another  line  passes  just  east  of  Silver 
Creek,  one  near  Hamburg,  and  another  through  Crittenden. 

Beneath  and  in  the  ice  was  a  load  of  rock  fragments  which  were 
moving  southward.  They  were  being  ground  over  one  another  and 
x>ver  the  bed  rock,  so  that  they  were  being  reduced  to  clay  by  the 
scouring  action  of  the  ice,  which  worked  somewhat  like  a  great 
.Bandpaper.  When  the  glacier  disappeared,  this  material  was  left 
where  it  happened  to  be,  and  so  a  soil  was  deposited  which  was 
composed  of  clay  and  pebbles  derived  from  various  sources  to  the 
north.  This  till  or  boulder  clay  was  dragged  into  many  of  the  old 
valleys,  either  wholly  or  partially  iSlling  them,  so  that  the  streams 
have  often  been  obliged  to  cut  new  channels  in  the  shale.  Some- 
times these  rock  gorges  end  abruptly  where  the  stream  crosses  or 
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flows  in  the  old  drift-filled  valleys  and  then  the  shale  wall  is  changed 
to  one  of  till,  in  which  the  boulder  clay  is  sometimes  one  or  two 
hundred  feet  deep,  as  is  the  case  in  parts  of  the  gulf  near  Westfield- 

As  the  ice  withdrew,  with  a  south-facing  front,  it  naturally  in- 
terfered with  all  north-flowing  streams.  It  formed  a  dam  and 
caused  many  reversals  of  drainage.  The  St.  Lawrence  valley 
was  occupied  by  the  ice  when  the  front  had  retreated  north  of  the 
escarpment  which  partly  encloses  the  grape  belt.  Therefore  these 
north-flowing  streams  could  not  drain  by  the  present  outlet,  but 
were  pounded  back  and  forced  to  take  another  place  of  outflow,  and 
this  was  of  course  the  lowest  point  in  the  enclosing  hills,  a  point 
which  was  naturally  higher  than  the  present  outlet.  While  the 
lake  was  held  at  its  upper  place  of  outflow  it  was  building  the  upper 
beach,  which  has  been  called  Sheridan  beach.  The  outflow  of  thia 
lake  was  then  at  Fort  Wayne,  Ind.,  into  the  Wabash,  and  the  beach 
may  be  traced  continuously  to  this  outlet.  However,  in  the  east 
this  beach  comes  to  an  end  just  south-east  of  Silver  Creek ;  and  near 
its  eastern  end  there  is  a  tract  of  moraine.* 

To  the  southward  of  the  town  of  Hamburg,  on  the  road  to  New 
Boston,  there  is  another  morainic  belt,  and  a  second  beach,  which 
can  be  quite  continuously  traced  from  west  of  Silver  Creek  nearly 
to  Hamburg,  begins  to  disappear  as  this  town  is  neared.  The  last 
place  at  which  it  could  be  distinctly  determined  is  near  Eden 
Church,  southwest  of  Hamburg ;  but  a  third  beach  from  the  top 
passes  directly  through  Hamburg,  and  has  been  found  to  disappear 
near  Crittenden.  In  each  case,  as  the  moraine  is  approached,  the 
beach  becomes  less  distinct  and  finally  can  be  traced  no  farther. 

This  shows  that  while  these  beaches  were  being  built  at  their 
respective  levels,  the  ice  was  standing  at  diflferent  places  and  was 
bringing  materials  which  were  being  laid  down  at  its  front  in  the 
form  of  moraines.  At  first  the  ice  front  passed  near  Silver  Creek 
and  then  the  upper  beach  was  made*  while  the  outflow  of  the  lake 
was  past  Fort  Wayne.  Then  the  edge  of  the  ice  withdrew  for  a 
distance  until  some  lower  outlet  was  formed,  and  again  to  a  still 
lower,  more  northern  point,  when  another  and  still  lower  outlet  was 

*This  moraine  has  not  been  traced,  so  that  nothing  can  be  stated  con- 
cerning its  extension;  but  it  appears  in  quite  distinct  development  about 
two  miles  east  of  Silver  Creek,  extending  nearly  to  the  town. 
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ished.  One  of  these  last  two  outlets  was  past  Chicago ;  but 
low  too  little  about  the  subject  to  state  which  one  represents 
tage,  or  to  tell  where  the  third  outlet  was. 
last  the  ice  retreated  far  enough  for  the  Erie  basin  to  take  its 
nt  outflow  past  Buffalo ;  but  the  valley  of  the  St.  Lawrence 
still  ice  dammed,  and  Ontario  was  raised  to  the  level  of  the 
low  of  the  Mohawk  valley.  Thus  temporarily  the  several 
t  Lakes  had  their  level  raised  by  ice  dams ;  and  during  this  time 
act  shore  lines  were  formed. 

lere  are  some  differences  from  the  present  shore  lines  still  to 
^counted  for.  Why,  for  instance,  are  there  no  rock  cliffs,  but 
^where  a  series  of  beach  gravels,  a  condition  of  so  much  import- 
to  the  grape  grower?  It  would  have  been  a  serious  disad van- 
to  have  had  the  vineyards  traversed  by  two  or  three  rock 
•pments  like  that  of  the  present  lake  shore.  In  the  first  place, 
question  whether  the  waves  and  currents  shall  cut  or  build 
inds  upon  whether  they  are  able  to  remove  all  of  the  material 
they  obtain  by  one  cause  or  another.  That  is  the  reason  why 
hes  are  not  built  on  some  of  the  exposed  head  lands  of  the  lake, 
e  they  are  commonly  present  in  the  enclosed  bays,  and  why  the 
el  accumulations  opposite  the  mouths  of  the  streams  are  more 
msive  than  elsewhere. 

here  are  various  reasons  why  the  waters  of  the  ancient  lake  were 
able  to  remove  the  materials  furnished  them  than  is  the  case  with 
present  lake*  As  the  ice  was  leaving  the  land,  there  was  at  first  a 
3  when  no  vegetation  covered  the  clay  soil,  and  when  the  whole 
■ace  was  attacked  by  the  rain  just  as  a  plowed  field  is  to-day. 
irefore  the  streams  were  given  more  materials  to  carry  to  the 
5.  In  the  second  place,  the  rains  must  also  have  been  heavier 
m  the  cold  ice  wall  was  melting  and  furnishing  vapor  to  the  air. 
ides  this,  the  streams  entered  the  lake  at  the  base  of  the  hill, 
ile  now  they  flow  for  a  mile  or  two  over  a  plain.  Another 
)ortant  reason  is  the  fact  that  the  shores  were  gradually  rising, 
irefore,  for  various  reasons,  the  lake  was  given  more  materials 
n  the  waves  and  currents  could  dispose  [of,  and  hence  they 
umalated  in  the  gravel  ridges  which  we  find. 
\.  second  important  difference  between  the  old  shores  and  the 
sent  ones,  is  the  fact  that  they  are  no  longer  horizontal.     This  is 
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due  to  a  tilting  of  the  land  since  the  beaches  were  formed.  There 
is  abundant  evidence  that  the  land  is  now  and  has  been  in  the  past 
in  a  state  of  motion.  Actual  historic  record  proves  this  in  several 
places,  and  geological  study  proves  it  in  many  more.  Since  the 
glacial  period  the  movement  in  this  part  of  the  land  has  been  that 
of  tilting,  with  greater  elevation  in  the  northeast.  Therefore  these 
beaches  do  not  show  so  great  a  change  as  they  would  if  they 
extended  in  a  more  nearly  north  and  south  direction.  The  amount 
of  tilting  varies  from  place  to  place,  but  in  the  Chautauqua  grape 
belt  averages  not  far  from  one  foot  per  mile. 

A  final  question  that  we  may  ask,  is  how  long  ago  this  happened. 
To  this  no  definite  answer  can  be  returned.  A  study  of  Niagara 
gorge,  which  has  been  formed  since  Lake  Erie  fell  below  the  lowest 
gravel  ridge,  seems  to  show  a  period  between  4,000  and  15,000 
years.  There  is  some  reason  for  believing  that  the  first  is  nearer  to 
the  truth  than  the  last,  and  that  it  may  even  be  a  shorter  period 
than  this.  Otherwise  it  would  be  diflicult  to  account  for  the  fact 
that  these  gravel  ridges  have  resisted  destruction  so  well.  Nor  can 
we  state  any  more  definitely  how  long  it  took  the  lake  waters  to 
build  the  beaches.  They  probably  do  not  represent  a  great  length 
of  time,  for  materials  were  apparently  rapidly  supplied. 

Climatic  CoNDirioNS. 

While  the  soil  is  a  very  important  element  in  the  value  of  the 
grape  land,  the  climate  is  of  even  greater  importance.  Hence, 
while  this  study  was  not  made  primarily  with  the  object  of  deter- 
mining the  climatic  peculiarities  of  the  belt,  some  features  of  & 
general  nature  were  so  pronounced  that  they  attracted  attention^ 
The  lake  is  a  great  modifier  of  climate.  In  the  spring,  by  reason 
of  the  low  temperature  of  its  waters,  it  holds  back  the  vegetation 
and  this  tends  to  keep  it  behind  the  ordinary  frosts.  Its  very 
presence  checks  frost  by  moderating  the  temperature  of  the  neigh- 
boring air.  In  the  summer,  the  water  tends  to  cool  the  air  of  the 
day  and  to  keep  the  nocturnal  temperature  fairly  high.  During 
the  fall,  the  water  has  been  warmed  by  the  summer  sun,  and  the 
influence  of  this  warm  body  of  water  lengthens  the  growing  season 
and  tends  to  keep  off  the  early  autumn  frosts. 

There  are  many  other  influences,  but  nothing  of  importance 
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can  be  stated  excepting  on  the  basis  of  a  careful  study  extending 
over  several  years.  The  lake  breeze  of  the  day  must  moderate 
the  daytime  temperatilre ;  and  the  land  breeze  of  the  night  may 
in  some  cases  so  keep  the  air  in  motion  as  to  prevent  frosts.  That 
there  is  a  marked  influence  upon  climate  as  a  result  of  the  {>ecaliar 
conditions  of  topography  and  neighborhood  of  water,  is  evident  at 
the  very  first.  The  sketch  maps  (Figs.  70  and  71)  show  that  the 
mean  annual  rainfall  is  greater  on  the  escarpment  than  on  the 
lake  plain,  and  that  the  mean  annual  temperature  of  the  hills  is 
lower  than  that  near  the  lake.  During  the  disastrous  frost  of  May, 
1895,  the  vineyards  in  the  grape  belt,  taken  as  an  average,  suffered 
less  near  the  lake,  while  those  farthest  from  the  water  were  most  in- 
jured. Still  there  were  cases  of  vineyards  near  the  lake  that  suffered 
considerably,  while  some  on  the  escarpment  were  scarcely  touched.* 

Most  Favorable  Places  for  the  Location  of  Vhtetards. 

As  has  been  said,  there  are  two  factors  in  the  problem  which 
deals  with  the  reason  for  the  conditions  in  the  grape  belt,  one  cli- 
matic the  other  geologic.  The  climatic  features  are  dependent 
upon  the  location  near  a  large  lake,  and  the  presence  of  the  bound- 
ing escarpment,  which  confines  this  influence  to  a  narrow  limit. 
In  the  eastern  part,  where  the  escarpment  is  relatively  low  and  far 
from  the  lake,  the  influence  of  the  lake  is  much  less  distinet.t 

*The  behavior  of  this  frost  was  altogether  remarkable,  leaving  some  dis- 
tricts or  vineyards  almost  unharmed,  and  nearly  ruining  the  crop  In  others, 
while  even  in  the  same  vineyard  these  extremes  were  sometimes  noticed. 
This  was  probably  chiefly  due  to  eddies  of  the  air,  for  even  thongh  air  is 
almost  quiet,  It  is  still  in  uneven  motion.  One  may  see  this  lUustrated 
on  a  calm  day  by  noticing  the  movements  of  a  colufhn  of  smoke.  The 
air,  being  invisible  does  not  reveal  these  movements,  and  we  become 

• 

aware  of  them  only  when  the  conditions  are  exceptional,  as  when  a  frost 
is  dealing  out  destruction  to  vegetation.  The  condition  of  the  ground 
also  affects  the  frost,  and  the  question  whether  It  Is  dry  or  moist,  freshlj 
plowed  or  turf  covered,  whether  there,  are  trees  or  pastures  or  plowed 
ground  in  the  neighborhood,  all  have  their  Influence;  but  this  subject 
has  never  been  properly  studied,  and  It  Is  not  possible  to  state  just  how 
these  differences  affect  frost  action. 

tThls  was  well  Illustrated  during  a  frost  in  the  middle  of  September, 
1895.  At  Westfleld  there  was  no  indication  of  a  frost,  east  of  Silvw  Creek 
signs  of  its  effect  began  to  appear,  and  at  Hamburg,  the  frost  had  done 
considerable  damage  to  the  more  delicate  forms  of  vegetation. 
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is  the  main  reason  why  the  grape  belt  does  not  extend  far  east 
Iver  Creek.  Even  in  the  distance  of  a  few  miles,  from  the 
o  the  crest  of  the  hill,  where  grape  raising  practically  ceases^ 
is  much  variation  in  climate,  as  has  already  been  pointed  out. 
isidering  the  three  belts  of  soil  from  the  standpoint  of  their 
ability  to  grape  raising,  the  hillside  soils  are  of  least  value, 
imate  is  least  favorable,  and  the  surface  configuration  of  the 
s  least  adapted  to  this  industry.  The  lake  clay  soils  are  of 
r  grade  than  the  gravel  ioils,  but  the  climate  is  In  favor  of 
alt.  The  defect  of  soil  texture,  which  is  against  most  of  the 
jlay  soils,  can  be  readily  overcome  by  a  very  little  intelligent 
of  the  conditions ;  and  so  there  seems  to  be  no  reason  why 
neyards  should  not  extend  from  the  base  of  the  hill  to  the 
Indeed,  the  favorable  climatic  conditions  make  this  industry 
le  even  on  the  hillsides  for  a  considerable  elevation  above  the 

Influence  of  the  Gravel  Ridges. 

5  of  the  most  striking  influences  of  the  gravel  ridges  is  upon 
ads.  For  the  greater  part  of  the  distance,  each  of  the  two 
travel  strips' is  occupied  by  a  road  which  is  remarkable  for  its 
ess  and  for  the  gravelly  material  which  makes  the  excellent 
id.  Travelling  is  therefore  extremely  easy,  and  it  is  very 
)le  that  this  natural  roadway  was  the  site  of  an  Indian  traiL 
the  position  of  the  towns  is  often  determined  by  the  gravel 
Several  of  the  villages  and  towns,  east  of  Silver  Creek,  are 
ling  Hamburg)  on  the  gravel ;  and  west  of  this  town,  in  New 
every  place  of  any  size  on  the  Erie  shore  (excepting  Dunkirk^ 
is  so  situated  because  of  its.  port)  is  located  on  the  gravel 
This  is  true  of  Sheridan,  Fredonia,  Brockton,  Portland,, 
eld  and  Ripley, 
•ther  important  influence  is  upon  the  water  supply.     The 

furnishes  a  reservoir  through  which  the  water  percolates 
the  junction  with  the  clay ;  and  at  the  base  of  the  gravel 

springs  occur  where  the  line  of  junction  nears  or  reaches 
'face.  So  important  is  this  underground  reservoir  that  not 
re  the  houses  on  the  ridges  easily  supplied  with  water,  but 

below  the  beaches  are  in  some  cases  f umighed  with  water 
bis  source. 


/ 
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Of  course  the  most  important  influence  is  upon  the  fruit  indus- 
try, and  this  has  already  been  discussed  in  suificient  detail.  Two 
or  three  suggestions  may,  however,  be  in  place.  There  is  no  reason 
why  the  fruit  district  should  not  extend  beyond  Silver  Creek.  For 
several  miles  beyond  that  town  the  conditions  are  favorable,' though 
they  become  less  and  less  so  as  the  distance  increases.  Another 
point  is  the  feasibility  of  increasing  the  range  of  crops.  The  cli- 
mate and  soil  are  well  adapted  to  all  kinds  of  fruits  which  are  com- 
mon to  this  latitude ;  and  one  would  suppose  that  even  the  tobacco 
plant  might  be  profitably  grown  in  a  region  so  peculiarly  favored. 
Ahnost  all  conditions  have  conspired  to  make  this  one  of  the  most 
favored  spots  in  the  state. 

R.  S.  TAKE. 
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Extension  Work  in  Horticulture. 


Tke  Honorable  Commissioner  of  Agriculture^  Albany : 

Sib. —  A  report  of  progress  of  the  work  which  has  been  under- 
taken by  the  Cornell  University  Agricultural  Experiment  Station 
in  pursuance  of  tlie  requirements  of  the  Experiment  Station 
Extension  bill,  is  herewith  submitted. 

At  the  outset,  it  is  proper  to  say  that  this  bill  originated  entirely 
with  the  people.  The  beginnings  of  it  occurred  in  1893,  when 
certain  Chautauqua  county  persons  asked  the  Station  to  undertake 
some  experiment  work  in  their  vineyards.  We  replied  that  while  we 
should  like  to  take  up  the  investigations,^our  funds  were  insufficient 
to  meet  the  expense  without  ebdangering  work  in  which  we  were 
already  engaged ;  and  this  lack  of  funds  would  be  keenly  felt  if 
other  sections  of  the  State  should  also,  following  the  Chautauqua 
example,  ask  for  help.  We  suggested  to  them,  therefore,  that  if 
their  local  horticultural  society  could  raise  sufficient  funds  to  meet 
the  expense  of  fertilizers,  traveling  and  incidentals,  we  should  try 
to  detail  a  man  to  look  after  the  work.  The  matter  dropped  here ; 
but  the  next  winter  we  heard  of  a  movement  on  foot  amongst  the 
Chautauqua  people  to  obtain  a  small  State  appropriation  to  pay  for 
experiment  work  in  their  vineyards.  The  movement  was  placed  in 
the  hands  of  S.  F.  ^ixon,  assemblyman  from  Chautauqua  county, 
who  early  in  1894,  obtained  a  grant  of  $16,000,  one-half  of  which 
was  to  be  expended  by  the  Cornell  Experiment  Station  in  work  in 
horticulture  in  the  Fifth  Judicial  Department  of  the  State,  an  area 
comprising  sixteen  counties  of  western  New  York.  This  is  the 
only  instance,  so  far  as  I  know,  of  a  movement  for  experiment 
station  work  which  has  been  initiated  and  pushed  to  a  final  passage 
wholly  by  a  farming  community.  The  laws  upon  which  our  land- 
grant  colleges  and  the  agricultural  experiment  stations  are  founded 
were  conceived  and  completed  almost  wholly  by  a  comparatively 
small  body  of  educators  and  experimenters,  aided  by  persons  in  the 

11 
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yarions  professions.  But  at  last,  the  people  themselves,  whom 
these  foundations  are  intended  to  benefit,  have  felt  the  toach  of 
the  new  spirit  and  the  quickened  life,  and  have  demanded  additional 
funds  to  be  expended  more  immediately  under  their  own  direction. 
It  must  be  gratifying  to  every  citizen  of  New  York  to  know  that 
this  State  is  the  pioneer  in  this  experiment  station  extension  move- 
ment. 

The  clause  in  the  law  of  1894  which  appropriated  money  to  the 
Cornell  Experiment  Station,  is  ais  follows:  ^^The  sum  of  eight 
thousand  dollars,  or  so  much  thereof  as  may  be  necessary,  is  hereby 
appropriated  out  of  any  moneys  in  the  treasury,  not  otherwise 
appropriated,  to  be  paid  to  the  agricultural  experiment  station 
at  Cornell  university  for  the  purpose  of  horticultural  experi- 
ments, inyestigations,  instruction  and  information,  in  the  fifth 
judicial  department,  pursuant  to  section  eighty-seven  of  the  agri- 
cultural law."  The  law  also  provided  that  "such  experiment 
station  may,  with  the  consent  and  approval  of  the  commissioner 
of  agriculture,  appoint  horticulturaT  experts  to  assist  such  experi- 
ment station  in  the  fifth  judicial  department,  in  conducting  investi- 
gations and  experiments  in  horticulture;  in  discovering  and 
remedying  the  diseases  of  plants,  vines  and  fruit  trees;  in  ascer- 
taining the  best  means  of  fertilizing  vineyard,  fruit  and  garden 
plantations,  and  of  making  orchards,  vineyards  and  gardens  pro- 
lific; in  disseminating  horticultural  knowledge  by  means  of  lec- 
tures or  otherwise ;  and  in  preparing  and  printing,  for  free  distri- 
bution, the  results  of  such  investigations  and  experiments,  and 
such  other  information  as  may  be  deemed  desirable  and  profitable 
in  promoting  the  horticultural  interests  of  the  State.  »  *  ♦  ♦ 
AH  of  such  work  by  such  experiment  station  and  by  such  experts 
shall  be  under  the  general  supervision  and  direction  of  the  com- 
missioner of  agriculture."  This  bill  became  a  law  by  the  Gov- 
ei*nor's  signature.  May  12,  1894.  In  the  Legislature  of  1895,  Mr. 
Nixon  introduced  a  bill  to  continue  the  woik,  but  increasing  the 
amount  given  to  Cornell  Experiment  Station  to  $16,000.  This 
second  bill  became  a  law  on  the  4th  of  April,  1895. 

Upon  taking  up  the  work  asked  for  by  the  bill,  in  the  early 
snmmer  of  1894,  the  Cornell  Experiment  Station  placed  the 
ionnediate  prosecution  of  the  enterprise  in  the  .hands  of  a  chief 
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'^^  bortieultaral  expert,"  in  tbe  language  of  the  law,  and  the  present 
writer  was  elected  to  that  office,  with  the  expectation  that  moet 
or  all  of  the  work  should  be  completed  daring  the  summer  vacation. 
In  entering  npon  his  duties,  this  officer  laid  out  three  general  lines 
■of  work,  as  spectlied  in  the  law, — **  conducting  investigations  and 
experiments,"  ^'  disseminating  horticultural  knowledge  by  means  of 
lectures  or  otherwise,"  and  "preparing  and  printing"  the  results  of 
the  work.  In  other  words,  the  work  was  to  be  divided  between 
research,  teaching,  and  publication.  The  enterprise  was  new  and 
untried ;  the  territory  to  be  covered  is  large,  the  interests  varied, 
and  the  demands  numerous ;  and  the  promotors  of  the  bill  had  lai^e 
^expectations  of  the  results.  The  responsibility  of  inaugurating  the 
enterprise  was  keenly  felt,  for  a  mistake  in  the  beginning  might  be 
^expected  to  exert  a  serious  and  baneful  influence  upon  future  legie- 
lation  designed  to  improve  the  conditions  of  rural  life.  The  officer 
in  charge  has  been  extremely  fortunate,  however,  in  having  the 
hearty  support  of  his  colleagues,  the  free  cooperation  of  the  com- 
xnissioner  of  agriculture,  and,  above  all,  the  kindly  and  intelligent 
interest  of  scores  of  horticalturists  in  his  territory.  It  was  con- 
ceived that,  in  the  beginning,  a  comparatively  small  and  well 
•digested  enterprise  prosecuted  by  a  few  carefully  chosen  men  would 
he  productive  of  better  results  than  any  bold  attempt,  with  a  large 
force,  to  carry  the  work  into  every  part  of  the  fifth  judicial  depart- 
€nent.  Inasmuch  as  the  original  grant  was  obtained  through  the 
•exertions  of  the  grape-growers  of  Chautauqua  county,  it  was  de- 
signed to  undertake  careful  studies  of  the  vineyard  interests  at  the 
•outset.  The  immediate  charge  of  this  wark  was  placed  in  the  bands 
•of  my  assistant,  E.  G-.  Lodeman,  who,  to  lit  himself  more  specifically 
for  certain  problems  which  were  presenting  themselves,  went  to 
Europe  (at  his  own  expense)  and  visited  the  vineyards  of  the  Rhine, 
of  Italy  and  Southern  France.  The  entomological  inquiries  were 
{daced  in]|tfae  hands  of  M.  Y.  Slingeriand,  assistant  entomologist  of 
the  Experiment  Station.  Certain  lines  of  investigation  made  at 
Ithaca  were  placed  in  immediate  charge  of  Michael  Barker,  who 
wais  secured  from  the  Botanic  Gardens  of  Harvard  University.  We 
also  associated  with  us  for  a  time  in  certain  field  work,  Mr.  Harold 
O.  Powell,  a  senior  in  agriculture  in  Cornell  Uniyei«ity,  and  one 
who  has  had  much  experience  in  pomological  matters. 
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Id  1895  the  work  was  placed  in  the  hands  of  the  director  of  the 
station  (who  was  absent  the  previons  year)  and  the  writer,  but  the 
immediate  charge  of  it  was  given,  as  the  year  before,  to  the  latter 
officer.  Some  additional  help  was  secured  because  of  the  hrgsr 
work  which  was  demanded  by  the  larger  appropriation  ;  but  in  gen- 
eral the  enterprise  went  forward  upon  the  same  lines  as  in  1894. 

1.    Kbsbaboh  or  Experiment. 

There  are  two  types  of  experiment  work  which  the  people  seemed 
to  require  of  us.  One  type  is  a  demand  for  more  exact  knowledge 
upon  many  rural  problems ;  and  in  order  to  obtain  this  knowledge 
it  was  thought  best  to  prosecute  the  inquiries  at  the  Station  at 
Ithaca  where  there  are  facilities  for  scientific  work  and  where  the 
experiments  can  be  given  that  personal  attention  which  is  absolutely 
essential  to  trathful  results.  The  other  type  of  experiment  is  a 
demand  for  actual  tests  of  fertilizers,  spraying,  methods  of  tillage, 
and  the  like,  which  shall  be  made  upon  the  farms  in  various  parts  of 
the  territory,  and  where  they  may  be  seen  by  the  farmers  them- 
selves. These  experiments  are  rather  more  object  lessons  than 
scientific  research  for  they  are  largely  concerned  with  problems 
w^hich  are  already  well  understood,  and  their  results  are  not  capable 
of  such  exact  analysis  as  are  those  which  are  obtained  from  painstak- 
ing and  long  continued  experiments  at  the  home  station.  This 
latter  category  comes  rather  more  directly  under  the  head  of  teach- 
ing  than  of  experiment. 

Arrangements  were  at  once  made  to  take  up  certain  hues  of 
experiment  at  Ithaca  which  the  fifth  judicial  department  seems 
to  need;  and  several  lines  of  inquiry  which  had  been  already 
undertaken  by  the  station  and  had  been  discontinued  because 
of  lack  of  funds,  were  again  taken  up,  since  they  were  capable 
of  yielding  quicker  results,  and  with  much  less  expenditure  of 
money,  than  experiments  which  should  be  newly  started.  Some 
of  the  inquiries  which  were  completed  and  published  from 
this  state  fund  in  this  way  are :  Apricot  Growing  in  western  New 
York ;  The  Cultivation  of  Orchards ;  The  Grafting  of  Grapes ; 
The  Native  Dwarf  Cherries ;  Black-Knot  of  Plums  and  Cherries, 
and  Methods  of  Treatment ;  The  Spraying  of  Orchards ;  Winter 
Muskmelons ;  Forcing-House  Miscellanies  (comprising  aocounts  of 
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heating  glass  houses,  lettuce  growing  under  glass,  celery  under  glass, 
cress,  forcing  egg-plants,  winter  peas,  bees  in  greenhouses,  methods 
of  controlling  greenhoase  pests,  treatment  of  carnation  rust); 
Bevised  Opinions  of  Japanese  Plums.  Several  other  lines  of 
experiment,  touching  the  horticultural  interests  of  our  territory  and 
which  had  already  been  carried  to  a  certain  point  by  our  own  funds, 
are  now  going  forward  at  the  borne  station,  and  the  results  may  be 
expected  in  bulletin  form,  as  they  mature. 

Certain  wholly  new  inyestigations  have  also  been  undertaken  at 
the  home  station  for  the  benefit  of  western  New  York,  most  of 
which,  however,  are  not  yet  ready  for  publication.  Certain  of  these 
studies  have  been  prosecuted  in  part  upoii  the  farms  in  western 
New  York,  particularly  those  relating  to  insects.  The  bulletins  of 
this  type  which  have  already  been  published  are  as  follows: 
A  Plum  Scale  in  Western  New  York ;  The  Climbing  Cutworms  in 
Western  New  York ;  The  Cigar-Case- Bearer  in  Western  New  York ; 
The  Dwarf  Lima  Beans;  Kecent  Chrysanthemums;  The  China 
Asters,  with  remarks  upon  Flower  Beds ;  The  Spraying  of  Trees, 
with  remarks  upon  the  Canker- Worm  ;  Soil  Depletion  in  Eespect 
to  the  Care  of  Fruit  Trees.  A  half  dozen  other  investigations  of 
this  type  are  already  completed  and  awaiting  publication. 

Another  type  of  research  work  which  we  have  undertaken  under 
the  auspices  of  this  bill  is  the  investigation  of  the  conditions  of  cer- 
tain horticultural  interests  in  western  New  York.     In  the  interest 
■ 

of  these  particular  inquiries,  we  have  traveled  no  less  than  25,000 
miles  in  western  New  York  and  have  visited  and  examined  many 
hundreds,  if  not  thousands,  of  plantations.  We  have  attempted  in 
these  investigations  to  learn  the  actual  state  of  the  industries  and  to 
suggest  means  for  their  improvement.  They  are  really  the  begin- 
ning of  a  horticultural  survey  which  can  be  much  extended  with 
great  profit.  Some  of  these  inquiries  have  already  matured,  and 
the  results  are  published  in  the  following  bulletins-:  Hints  on  the 
Planting  of  Orchards ;  The  Peach  Industry  in  Western  New  York ; 
Peach  Yellows ;  Some  Grape  Troubles  in  Western  New  York  (with 
a  particular  account  of  the  "fettling"  of  grapes  in  Chautauqua 
county)-;  Varieties  and  Leaf- Blight  of  the  Strawberry ;  The  Quince 
in  Western  New  York ;  The  Recent  Apple  Failures  of  Western 
New  York ;  Cherries ;   Blackberries ;  Evaporated   Raspberries  in 
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Western  New  York;  General  Observations  Respecting  the  Care  of 
Fruit  Trees ;  Geological  History  of  the  Chautauqua  Grape  BelL 
Yarious  other  investigations  of  this  type  have  been  completed,  for 
the  time,  and  the  reports  may  be  expected  soon.  Some  of  these;  are 
cnrrant  growing,  gooseberries,  the  Japanese  pears,  and  dwarf 
apples.  Other  inquiries  which  have  been  under  way  for  the  past 
two  seasons  still  need  one  or  two  more  years'  work  before  they  are 
ready  for  publication.  Some  of  the  most  promising  of  these  are  the 
bean  industry,  dwarf  pears,  standard  pears,  plums,  strawberries^ 
raspberries.  Many  other  horticultural  industries,  some  of  which 
are  sadly  in  need  of  investigation,  we  have  not  yet  been  able  to 
touch.  Some  of  the  most  pressing  of  these  nntoncbed  problems  are 
connected  with  the  growing  of  various  vegetable  crops  for  the  can- 
ning trade,  some  of  the  forcing-house  industries,  and  the  nursery 
business. 

The  experiments  which  are  now  in  progress  in  western  New 
York  are  chiefly  concerned  with  the  fertilizing  of  fruit  land& 
There  are,  for  example,  experiments  under  way  in  fertilizing  peach 
lands  at  Youngstown,  Niagara  county,  and  near  Morton,  Monroe 
county ;  in  fertilizing  apple  orchards  near  Lockport,  and  in  Wayne 
county;  in  fertilizing  and  managing  nursery  lands  at  Dansville; 
and  several  tests  upon  grape  lands  in  Chautauqua  county.  Aside 
from  these  definite  experiments,  we  are  keeping  close  run  of  the 
experiments  which  are  making  by  various  farmers  in  our  territory* 

At  the  present  time  every  intelligent  farmer  is  an  experimenter. 
We  are  in  a  transition  period  as  respects  the  methods  and  objecto 
of  farming.  But  the  greater  part  of  all  this  experiment  is  lost 
unless  it  is  carefully  studied  and  collated  by  a  specialist,  and  the 
summary  results  of  it  given  to  the  world.  Much  of  this  cumulative 
body  of  experience  of  the  best  farmers  is  capable  of  yielding  better 
results  than  similar  work  which  might  be  undertaken  at  an  experi- 
ment station.  In  fact,  there  are  many  lines  of  investigation  touch- 
ing rural  economy,  or  farm  management,  which  can  be  undertaken 
in  no  other  way  than  by  a  study  of  actual  farm  conditions.  An 
experiment  station,  which  is  necessarily  constituted  for  scientifie 
research,  cannot  touch  many  of  the  most  vital  problems  of  farming* 
The  only  ideal  station  is  that  which  adds  the  farm  of  every  one  of 
its  constituents  to  its  own  resources. 
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2,    Teaching. 

le  of  the  distinctive  marks  of  the  last  decade,  in  educational 

is  the  extension  of  nniversity  teaching  to  the  people.  Prob- 
QO  movement  of  the  latter  part  of  the  century  is  destined  to 

a  greater  influence  upon  the  form  of  onr  institutions  and 
zation  than  this  attempt  to  leaven  the  entire  lump  of  citizen- 
mth  the  inspiration  of  higher  motives.  The  agricultural  ex- 
tent station  movement  is  itself  a  part  of  this  general  desire  to 

the  new  life  to  every  person,  whether  college-bred  or  not. 
his  movement,  beneficent  as  it  is,  still  lacks  some  of  the  means 
king  itself  felt.  It  must  have  a  closer  vital  connection  with 
3ople.  The  people  must  be  made  to  hear,  even  though  they 
!  to  be  deaf.     Good  citizenship  has  a  right  to  demand  that 

person  live  up  to  the  full  stature  of  his  opportunities.  The 
ishment  of  the  experiment  stations  upon  a  federal  grant 
3&  stability  and  removes  them  beyond  the  reach  of  petty  and 
ealoosies  and  criticisms ;  but  the  addition  of  a  state  grant  to 
deral  grant  brings  them  home  to  the  people  and  awakens  a 
lal  interest  in  them  in  the  rural  communities  which  can  be 
ed  in  no  other  way.  If  this  state  aid  asks  for  extension  teach- 
;ili  more  will  be  gained  towards  spreading  the  influence  of  the 
16.      The  results  of  the  experiment  station  work  must  be  oar- 

>  every  farmer's  door  ;  and  if  he  shuts  the  door,  they  must  be 
n  in  at  the  window. 

)  greatest  good  to  be  derived  from  this  experiment  station 
ion  bill  was  conceived,  therefore,  to  be  teaching.  Bo  meet- 
ave  been  held  and  attended  —  nearly  fifty  of  them  in  the  last 
^ars  —  in  which  something  has  been  said  of  the  new  teaching 
nee  and  the  new  demands  of  the  times.  This  teaching  has 
ly  been  cordially  met  by  the  rural  communities,  but  it  has 
agcrly  sought  by  them.  The  rural  population  is  ready  for 
ttion,  and  by  far  the  greater  part  of  those  who  receive  it  en- 
•  to  profit  by  it.  The  derision  of  "  book-farming,"  of  which 
^e  heard  so  much,  has  all  gone,  because  the  teaching  is  now 
being  received.     In  the  light  of  onr  present  knowledge  it  is 

>  see  that  most  of  the  agricultural  teaching  of  a  generation 
18  wholly  unsuited  to  the  conditions  which  it  desired  to  reach, 
had,  for  the  most  part,  a  most  meager  foundation  both  of 
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fact  and  of  inspiration.  If  "  book-f arming"  came  to  be  a  by-word, 
it  was  because  the  epithet  was  deserved.  It  is  true  that  the  agri* 
cultural  industries  are  the  most  difficult  to  all  industries  to  reach 
with  the  educational  motive,  bnt  this  is  because  of  the  inherent 
difficulties  of  the  subjects  and  not  because  farmers  are  unwilling  to 
learn. 

The  truth  of  these  remarks  is  attested  by  the  large  attendance  at 
many  of  the  meetings  which  have  been  held  under  the  auspices  of 
the  bill,  by  the  eager  questioning  of  the  attendants,  and  by  the 
enormous  correspondence  which  pours  into  the  Experiment  Station 
offices.  An  instance  of  the  awakening  interest  may  be  cited.  The 
writer  met  about  twenty  fruit  growers  at  Hotel  Richmond,  fiatavia, 
in  early  spring.  The  work  of  the  year  in  Genesee  county  was 
talked  over.  On  the  14:th  day  of  May  an  orchard  meeting  was  held 
at  South  Bethany  at  which  300  to  400  people  were  present ;  on  the 
ISth  of  July,  at  a  potato-spraying  contest  at  Stafford,  500  or  600 
people  were  in  attendance ;  on  the  22d  of  August,  at  Nelson  Bogue's, 
near  Batavia,  the  turnout  was  estimated  at  1,500  to  2,000.  Yet, 
large  as  this  number  is,  the  writer  has  addressed  a  western 
New  York  farmers'  audience  of  twice  this  size  during  the  past 
season !  Surely  the  time  is  ripe  for  sowing  the  seed  of  the  new 
agriculture  I 

Some  of  tbe  teaching  under  the  auspices  of  this  bill  has  been 
done  by  sending  a  man  to  attend  horticultural  and  grange  meetings, 
when  such  a  favor  was  requested.  Last  spring  we  inaugurated 
a  series  of  ^'spring  rallies,"  which  were  brisk,  active  meetings 
of  one  or  two  days'  duration.  For  the  most  part,  two  or  three 
persons  took  part  in  these  meetings  —  the  officer  in  charge  of  the 
work,  Mr.  Lodeman  and  Mr.  Slingerland.  It  was  the  purpose 
of  these  meetings  to  send  the  farmer  into  the  season's  work  with 
such  an  initial  velocity  that  he  could  not  stop  himself  before  the 
harvest  time.  There  were  plain  direct  talks  about  the  philosophy 
of  tillage,  fertilizing  the  land,  conservation  of  moisture,  and  the 
like,  instructions  about  spraying,  and  sometimes  talks  about  insects. 
An  orchard  was  generally  sprayed  for  the  purpose  of  explaining 
the  operation.  These  meetings  were  uniformly  well  attended. 
Some  of  the  best  of  them  were  held  at  Morton,  Clyde,  Dundee  and 
Youngstown. 
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The  most  exact  work  which  has  been  done  in  extension  teaching, 
however,  is  in  the  holding  of  certain  meetings  which  we  have  called 
"  horticnltural  schools."  These  are  designed  to  carry  the  most 
useful  features  of  university  extension  methods  to  the  aid  of  the 
rural  communities.  The  instruction  is  designed  to  be  somewhat 
fundamental  in  character,  of  such  a  nature  that  it  interests  the 
listener  in  the  subject  because  of  its  intellectual  relish,  and  thereby 
sets  him  to  thinking.  If  the  farmer  thinks  correctly,  he  then  does 
correctly.  In  the  treatment  of  insects,  for  example,  the  listener  is 
asked  to  consider  the  anatomy,  physiology,  natural  history,  and 
habits  of  insects,  and  little  is  said  about  the  means  of  destroying 
noxious  kinds.  He  can  read  current  literature  the  more  intelligently 
and  with  keener  interest,  for  having  even  a  little  of  the  fundamental 
knowledge,  and  he  is  very  likely  to  carry  the  new  habit  of  thought 
directly  into  the  field  with  him.  Another  feature  of  these  schools 
which  has  met  with  much  favor  is  the  training  of  the  powers  of 
observation  by  placing  specimens  of  twigs,  fruits,  flowers,  or  other 
objects,  in  the  hands  of  the  participants,  asking  that  they  explain 
what  they  see.  It  is  true  that  most  persons  do  not  see  what  they 
look  at,  and  still  fewer  persons  draw  correct  conclusions  from  what 
they  see.  It  has  been  our  habit  to  enroll  those  persons  who  signify 
a  desire  to  attend  all  the  sessions  of  a  school,  in  order  that  they  may 
feel  themselves  to  be  intimately  identified  with  the  movement;  and 
the  roll  is  generally  called  at  the  opening  of  each  session.  An  aver- 
age attendance  of  forty  or  fifty  persons  is  sufiicient  for  a  successful 
school.  The  firat  school  was  held  at  Fredonia  in  the  holidays  of 
1894.  The  enrollment  was  about  60 ;  but  the  effect  of  the  teaching 
was  felt  throughout  a  wide  constituency.  It  is  generally  only  the 
most  influential  persons  who  attend  such  schools,  and  they  spread 
the  instruction  far  and  wide ;  and  the  teaching  is  perhaps  all  the 
better  for  being  second-hand  and  for  being  worked  over  into  more 
assimilable  shape.  The  high-water  mark  in  these  schools  was 
reached  at  Jamestown,  where  over  100  persons  were  enrolled,  and 
where  the  interest  was  at  high  tension  from  start  till  finish.  Other 
persons  than  those  enrolled  attend  the  exercises,  and  the  evening 
lectures  draw  a  larger  audience. 

The  instructors  in  these  schools  were  mostly  teachers  in  Cornell 
University,  and  each  one  provided  printed  synopses  of  his  lectures 
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for  the  use  of  his  hearers.  At  the  first  Fredonia  school,  the  last 
day,  by*  request  of  the  promoters  in  that  vicinity,  was  given  over 
to  local  speakers  upon  "  practical "  questions ;  but  we  were  re- 
quested, in  arranging  the  program  for  the  second  school,  to  omit 
all  local  talent  in  order  that  the  exercises  might  "  not  fall  below 
the  university  standard."  Five  of  these  schools  have  been  held. 
The  character  of  them  can  best  be  understood  by  a  display  of  the 
Announcements  and  the  synopses : 

CONSPECTUS 

OF  A 

SCHOOL  OF  HORTICULTORE 

TO   BB  HELD   AT 

FKEDONIA,  CHAUTAUQUA  CO.,  K  T., 

Dec.  26-29, 1894, 

Under  the  auspices  of 

The  Experiment  Station  Extension,  or  Nixon,  Bill. 

Conducted  by  L.  H.  Bailey,  and  a  committee  of  ChautauqM 
Horticulturists,  consisting  of  John  W.  Spencer,  S.  S.  Crissey,  L  A. 
Wilcox,  G.  Shoenfeld,  U.  E.  Dodge,  E.  K.  Hough,  F.  W.  Howard, 
L.  Eoesch,  F.  M.  Southwick,  G.  Jaarda,  J.  C.  Thies,  S.  G.  Bartlett 

Day  sessions  will  be  held  in  Temple  of  Honor  Hall  and  evening 
sessions  in  the  large  Normal  Hall. 

• 

Wednesday,  Deoember  26. 
2.00  p.  m; 

1.  Announcements. 

2.  Observation  upon  Twigs. 

3.  Sow  Plants  Zwe  and  Grow.    With  demonstrations 

with  the   microscope.     W.  W.  Rowlee,  Assistant 
Professor  of  Botany  in  Cornell  University. 
7.00  p.  M. 

4.  An  Analysis  of  Landscapes^  withstereopticon  views. 

L.  H.  Bailey. 
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Thursday,  Deoembbb  27. 

5.  Observations  upon  Fruit  Buds, 

6.  The  Nursery.     Discussion  upon  the  propagation  of 

plants,  illustrated  with  the  operations  and  nursery- 
grown  specimens.     Nelson  C.  SmftHj  Geneva. 

kl. 

7.  Observation  upon  Seeds. 

8.  A  Brief  of  the  Eoolution  of  Plomts.    Origination 

of  varieties.  Philosophy  of  domestication  and 
pruning.    L.  H.  Bailet. 

9.  The  Geological  History  of  Soils.    With  stereopticon 

views,  R,  S.  Tare,  Assistant  Professor  of  Dy- 
namic Geology  and  Physical  Geography  in  Cornell 
University. 

Fbidat,  Deosmbbb  28. 

10.  Observation  upon  Le(voes. 

11.  Ghemisiry  of  the  Orape  and  of  Soil.    G.  0.  Caij> 

WBLL,  Professor  of  Chemistry  in  Cornell  Univer- 
sity. 

12.  Observation  upon  Flowers. 

13.  Theory  of  Tillage  amd  Produoiimty  of  Lamd.    I.  P.  • 

EoBBBTS,  Director  of  the  College  of  Agriculture, 
Cornell  University, 

14.  What  are  Fungi  f    Considered  with  special  refeiv 

ence  to  the  grape,  with  stereopticon  views.  E.  G. 
LoDEMAN,  Instructor  in  Horticulture  in  Cornell 
University. 

Satubday,  Deoembbb  29. 

15.  Observation  upon  Fruits. 

16.  Oommeroial  Chape  Culture  in  CJia/utauqua  Cou/nty. 

Considered  in  various  aspects,  by  S.  6.  Cbissbt, 
Fredonia ;  G.  Sohcenfeld,  Westfield ;  J.  A.  Tbn- 
HANT,  Eipley, 
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2.00  p.  M. 

lY.  Observation  upon  The  Apple. 

18.  Continuation  of  No.  16. 

19.  General  Question  Box. 

20.  Final  exercises. 

This  is  probably  the  first  school  of  its  kind  devoted  to  horticultnp& 
in  this  country.  With  no  precedents  to  guide  us,  we  shall  probably 
make  mistakes,  but  we  shall  all  do  our  best.  It  will  always  be  a 
pleasant  memory  that  we  have  participated  in  a  pioneer  movement 

The  day  exercises  will  aim  at  specific  instruction  in  particular 
subjects.     The  evening  exercises  will  be  popular  illustrated  lectures. 

Everyone  is  invited  to  attend  the  various  exercises.  Persons  have 
the  privilege  of  enrolling  themselves  as  students  for  the  purpose  of 
receiving  personal  aid  upon  the  points  under  discussion.  At  the 
close  of  each  day's  exercise  the  students  will  be  questioned  upon  the 
subject.  This  questioning  is  not  pursued  for  the  purpose  of  ascer- 
taining the  student's  knowledge  of  the  exercise,  but  to  elucidate  the 
subject  under  discussion.  During  this  exercise,  also,  the  student 
has  the  privilege  of  freely  asking  questions  upon  the  topic  under 
consideration.  It  is  expected  that  the  instructors  will  not  be  inter- 
rupted with  questions  during  the  course  of  the  exercise. 

Each  day  session  will  be  opened  with  a  lesson  upon  observation. 
Students  will  be  given  specimens,  as  indicated  in  the  program,  and 
ten  minutes  will  be  allowed  for  examination  of  them.  The  students 
will  then  be  questioned  as  to  what  they  have  seen. 

Students  should  provide  themselves  with  note-book  and  pencil. 

Roll  will  be  called  immediately  upon  the  hour  set  for  meeting. 

Printed  synopses  of  all  the  day  lectures  will  be  distributed  to 
students. 

While  most  of  the  instruction  deals  with  fundamental  principles, 
special  applications  will  be  made  to  the  grape  whenever  possible. 

Eoster  of  the  first  Fredonia  School : 
J.  R.  Adams,  Fredonia.  Newell  Cheney,  Poland  Center. 

L.  S.  AUnott,  Fredonia.  Mrs.  Newel  Cheney,   Poland 

S.  G.  Bartlett,  Fredonia.  Oenten 

•F.  A.  Beckwith,  Fredonia.  H.  B.  Clothier,  Forestville. 

A.  J.  Blodgett,  Fredonia.  T.  W.  Clute,  Fredonia. 
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►Ivin,  Fredonia. 
►wden,  Fredonia, 
issey,  Fredonia. 
odge,  Fredonia. 
'enner,  Fredonia. 
reen,  Fredonia. 
uest,  Fredonia. 
uthrie,  Fredonia. 
all,  Fredonia. 
Hammond,  Fredonia. 
ardenburg,  Brocton. 
Harris,  Brocton, 
.  W.  Harris,  Brocton. 
[ough,  Fredonia. 
loward,  Fredonia. 
da,  Fredonia. 
[idder,  Fredonia. 
ason,  Fredonia. 
:hew8,  Portland, 
[iller,  Fredonia. 
[orris,  Brocton. 
i^ewton,  Fredonia. 
ander,  Fredonia. 
'aimer,  Fredonia. 
Uiam  Parks,  Fredonia. 


J.  J.  Parker  Fredonia. 
J.  M.  Pettit,  Fredonia.. 
Dr.  A.  P.  Phillips,  Fredonia. 
J.  A.  Powers,  Portland. 
Dr.  N.  T.  Eichmond,  Fredonia. 
L.  Roesch,  Fredonia.  ~ 
P.  L.  Saxon,  Fredonia. 
G.  Schojnfeld,  Westfield. 
J.  W.  Skinner,  Laona. 

C.  L.  Snow,  Forestville. 

F.  M.  Southwick,  Dunkirk. 
J.  W.  Spencer,  Westfield. 
A.  M.  Tennant,  Westfield. 
J.  A.  Tennant,  Ripley. 
Carl  Thatcher,  Fredonia. 

D.  M.  Thayer,  Fredonia. 
Mrs.  D.  M.  Thayer,  Fredonia. 
John  C.  Theis,  Fredonia. 

M.  J.  Tooke,  Sheridan. 

E.  I.  Wilcox,  Fredonia. 
I.  A.  Wilcox,  Portland. 
C.  W.  Wilson,  Fredonia. 
E.  P.  Wilson,  Fredonia. 
H.  M.  Wolbur,  Fredonia. 

58  Students. 


CONSPECTUS 


OF  A 


SCHOOL  OF  HORTICULTURE 

TO   BE   HELD   AT 

YOUNGSTOWN,  NIAGARA  CO.,  N.  T., 

Friday  and  Saturday,  August  16  and  17, 1895, 

Under  the  auspices  of  the 

ExPEEiMEKT  Station  Extension,  ob  Nixon,  Bill. 
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Fkiday,  August  16. 

Morning  SeBfiion — 10  a.  m. 

1.  MoBic. 

2.  ObeervatioDs  on  Buds  and  Branches. 

8«    The  Soil — Its  resources  and  management 

I.    P.    KOBEBTS, 

Professor  of  AqriovUwre^ 

Cornell  Vnvoernty^ 

Afternoon  Session — 2  p.  m. 
4.    Mnsic 

6.    Observations  on  the  Peach. 

6.  The  Orchard. — Management  of  land  and  trees. 

L.  H.  Bailet, 

Professor  of  HbrticuUurey 

OomeU  UfUv&rsitjf^ 

Evening  Session — 7.30. 

7.  Mnsic. 

8.  The  Science  of  the  Weather. — Illustrated    by   charts    and 

diagrams. 

R.  S.  Tabb, 
Professor  of  Oeology  and  Physiography^ 

ComM  University^ 

Satubdat,  August  17. 

Morning  Session — 10  a.  k. 

9.  Music. 

10.  Observations  on  the  Apple. 

1 1 .  Insects  Injurious  to  the  Peach. — I Uustrated  by  actual  specimens* 

M.  V.  Slingbbland, 
Entomologist  in  the  Experiment  Station^ 

Cornell  Uhiversiiy^ 

Afternoon  Session — 2  p.  m. 

12.  Music. 

13.  Observations  on  the  Apple-scab. 

14.  The  Spraying  of  Orchards. — Lessons  of  the  year. 

E.  6.    LoDFMAK, 

Assistant  HorticvUuristy 

ComM  UfUversUy. 
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nng  will  be  held  in  the  Opera  House. 
)ol  is  free  to  everybody,  and  every  one  interested  in 
I  is  invited  to  attend, 
bh  note-book  and  penciL 

ind  promptly  at  the  opening  hour.    The  observations 
most  interesting  exercises. 

specimens  of  fruits,  flowers,  insects,  and  whatever  else 
n. 

Lth  the  determination  to  learn  all  you  can  about  the 
ider  discusfiion. 


A  SCHOOL  OF  HORTICULTURE 

WXLL  BB  HSLn  |N 

ON  GRANGE  HALL,  JAMESTOWN,  N.  T,, 
October  31,  November  1  and  2,  1865, 
Under  the  auspices  of 
Nixon,  ob  Expbbimbnt  Station  Extension,  Bill. 
inducted  by  L.  H.  Bailey,  Cornell  University. 

Fbbb  to  All. 


Thubsday,  Octobeb  31. 

Lesson  in  observation  upon  JSark. 

Outline  of  the  Nutrition  of  Plants.    With  Exampli^ 

£.    J.    Durand,    Instructor    in    Botany,    Cornel} 

University. 
Address  on  Evolution  in  the  Vegetable  Eingdom. 
L.   H.    Bailey,    Professor   of    Horticulture,    Cornell 

University. 

Feiday,  Novembeb  1. 

Observation  on  Insects. 

Insects    and    Insect    Enemies.     M.    Y.    Slingerland, 

Entomologist  ijx  the  Experiment  StaUon,  Cornell 

University. 
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2.00  p.  M.     Observation  on  Flowers. 

Plows  and  Plowing.     I.  P.  Roberts,  Director  of  the 

College  of  Agriculture,  Cornell  University. 
7.30  p.  M.     The  Geological  History  of  Jamestown  Region.     With 

lantern  slides.    R.  S.  Tarr,  Professor  of  Geology, 

Cornell  University. 

Saturday,  November  2. 
10.00  A.  M.     Observation  on  the  Apple, 

How  can   the  Farmer  tell  what  Fertilizer  his   Soil 
I^eeds?     G.  0.  Caldwell,    Professor  of  Chemistry, 
Cornell  University. 
2.00  p.  M.     Observation  on  Fungi. 

Fungi    and    Fungous    Enemies.      E.    G.    Lodeman, 
Instructor  in  Horticulture,  Cornell  University. 

Let  every  one  who  is  interested  in  agriculture  and  horticulture 
come  and  take  part  in  the  sessions. 

Bring  in  all  specimens  of  plants,  insects,  fruit,  and  the  like,  con- 
cerning which  you  wish  to  ask  questions. 

Come  with  note-book  and  pencil. 

Read  up  on  the  subject  under  discussion  before  you  come.  Ton 
will  then  get  more  out  of  the  instruction. 

Be  on  hand  promptly  at  the  opening  hour. 

This  is  an  opportunity  for  every  one  to  renew  his  school  days. 

Roster  of  the  Jamestown  school : 

R.  Adams,  Jamestown.  Simeon  Brownell,  Dewittville. 

James  S.  Aiken,  Fluvanna.  Mrs.  Simeon  Brownell,  Dewitt- 
Mrs.  Geo.  L.  Ames,  Gerry.  ville. 

MiseNettie J.ArmstrongjJames-  W.  O.  Brownell,  Bemus  Point 

town.  Miss  Callahane,  Jamestown. 

B.  B.  Bissell,  Gerry.  A.  M.  Cheney,  Jamestown. 

Mrs.  R.  M.  Bissell,  Gerry.  Mrs.  A.  M.  Cheney,  Jamestown. 

Flint  Blanchard,  Jamestown.  Asa  Cheney,  Bemus  Point. 

Mrs.  Flint  Blanchard,  James-  J.  Cheney,  Jamestown. 

town,  Mrs.  J.  Cheney,  Jamestown. 

L.  G.  Brainard,  Ellington.  Mrs.  Kate  Cheney,  Bemus  Points 

Mrs.  Mary  Brainard,  Ellington.  Lewis  Cheney,  Kaintone. 

Miss  Ellen  A.  Breed ,  Jamestown.  Miss  Martha  Cheney,  Bemus  Point 
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Newel  Cheney,  Poland  Center. 

Mrs.  Newel  Cheney,  Poland 
Center. 

Amos  Colburn,  Ellington. 

Miss  Minnie  Comstock,  James- 
town. 

F.  A.  Crandall,  Falconer. 

J.  W.  Creal,  Kaintone. 

Thos.  W.  Crouch,  Jamestown. 

Chas.  M.  Dow,  Jamestown. 

Edwin  Durand,  Frewsbnrg. 

F.  E.  Dnrand,  Fi-ewsbnrg. 

Mrs.  F.  E.  Durand,  Frewsburg. 

Mrs.  O.  J.  Felton,  Falconer. 

C.  C.  Fisher,  Stow. 

F.  A.  Fitch,  Eandolph. 
L.  D.  Gale,  Steadman. 

Miss  Louise  E.   Geer,  James- 
town. 
C.  D.  Gifford,  Jamestown. 
Mrs.  C.  D.  GiflEord,  Jamestown. 
T.  H.  Gifford,  Jamestown. 
W.  C.  Gifford,  Jamestown. 
Mrs.  W.  C.  Gifford,  Jamestown. 

G.  A.  Gladden,  Napoli. 
Mrs.  G.  A.  Gladden,  Napoli, 
A.  L.  Gleason,  Open  Meadow. 
Miss  Gertrude  Green,  Ashville. 
Miss   Ophelia  Griffith,   James- 
town. 

Mrs.  Daniel  Griswold,  James- 
town. 
Miss  Bertha  Gron,  Jamestown. 
E.  A.  Harvey,  Fluvanna. 
Mrs.  E.  A.  Harvey,  Fluvanna. 
W.  Haskin,  Ellery. 

A.  Hazeltine,  Jamestown. 

12 


R.  T.  Hazel  ton,  Frewsbnrg. 
Jared  Hewes,  Stedman. 
W.  L.  Hyde,  Jamestown. 
Miss  Lottie  C.  Landon,  Jamestown. 
Miss  E.  E.  Leet,  Jamestown. 
G.  F.  Leet,  Point  Chautauqua. 

C.  H.  Love,  Frewsburg. 
N.  D.  Lewis,  Jamestown. 
R.  R.  Lord,  St.  ClairviUe. 
S.  A.  Markham,  Ellington. 
Mrs.  S.  A.  Markham,  Ellington. 
O.  D.  Mitchell,  Busti. 

Mrs.  Anna  A.  Mills,  Jamestown. 
S.  M.  Morley,  Stow. 
Mrs.  L.  Morgan,  Jamestown. 
Mrs.  Florence  Morton,  Stow, 
W.  Palmeter,  Jamestown. 
V.  E.  Peckham,  Jamestown. 
Mrs.V.E.  Peckham,  Jamestown. 
Miss  Clara  Phillips,  Bemus  Pt. 
George  A.  Phillips,  Bemus  Pt. 
Mrs.  J.  Phillips,  Bemus  Point. 
Mrs.  Mary  Phillips,  Jamestown. 
Mrs.  L.  J.  Pierce,  Jamestown. 
H.  Pike,  Jamestown. 
Mrs.  Josephine  Price,  Jamestown. 
David  Rider,  Levant. 
Mrs.  David  Rider,  Levant. 
Mrs.  L.  S.  Robertson,  Ashville. 

D.  F.  Rose,  Jamestown. 
Mrs.  D.  F.  Rose,  Jamestown. 

E.  H.  Sample,  Kennedy. 
S.  J.  Sample,  Jamestown. 
Mrs.  S.  J.  Sample,  Jamestown. 
W.  H.  Seymour,  Kennedy. 
Miss  LauraF.Sheldon,  Jamestown. 
D.  Sherman,  Jamestown. 
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Mrs.  D.  Sherman,  Jamestown. 
S.  O.  Smith,  Biifiti. 
Mrs.  L.  T.  Stafford,  Kennedy. 
W.  J.  Staples,  Frewsburg. 
Mrs.  S.  M.  Stewart,  Ashville. 

E.  A.  Stone,  Poland. 
Mrs.  £.  A.  Stone,  Poland;. 
0.  N.  Taylor,  Frewsburg. 
Lawrence  Taylor,  Frewsburg. 

F.  D.  Thompson,  Boomertown. 
Mrs.  N.  B.  Thompson,  James- 
town. 


S.  W.  Thompson,  Jamestown, 
Samael  Townsend,  Frewsburg. 
A.  A.  Van V leek,  Jamestown. 
Mrs.  A.   A.  Yan  Yleok,  Janoet- 

town. 
M.  B.  Wample,  Jamestown. 
Mrs.  M.  B.  Wample,  Jamestown, 
T.  H.  Welch,  Stow. 
K.  I.  Weld,  Sugar  Grove,  Pa, 
Mrs.  Mary  Wheeler,  Ellington. 
J.  W.  Whitford,  Stow. 
113  students. 


A  SCHOOL  OF  HORTICULTUfifi 

WILL  BE  H^LD   IN 

THE  COURT  HOUSE,  LOCKPORT,  N.  T., 

November  29  and  30,  1896, 

Under  the  auspices  of 

Thb  Nixon,  ob  Expbbucent  Station  Extension,  Bill. 

Conducted  by  L.  H.  Bailey,  Cornell  University. 

Fbeb  to  All. 


Fbidat,  Novembeb  29. 

2.00  F.  H.    Lesson  in  observation  upon  Seeds. 

The  Soil.     What  there  is  in  it  and  how  to  get  it  out. 

I.  P.  Roberts,  Director  of  the  College  of  Agricnt 

ture,  Cornell  University. 
7.30  p.  ic.    Address,  Landscape  Art.    With  lantern  views«    L.  H* 

Bailey,  Professor    of    Horticulture,    Cornell    Uni* 

veraity. 
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9.30  A.  M. 


11.00  A.M. 


2.00  p.  M. 


Satubdat,  Novembkb  30. 

Obeervation  on  Insects. 

Insects  and  Insect  Enemies,  with  specimens  and 
models.  M.  V.  Slingerland,  Entomologist  in  the 
E:!tperiment  Station,  Cornell  University. 

Black-Knot  and  Potato  Blight,  with  drawings  and 
specimens.  E.  G.  Lodeman,  Instnietor  in  Horti* 
culture,  Cornell  University. 

A  session  with  the  growers.  "  How  Science-teaching 
Looks  to  a  Farmer."  John  W.  Spencer,  Westfield^ 
Chautauqua  Co. 

"  Is  Orchard  Culture  Going  to  Supplant  Mixed  Hus- 
bandry?"   Albert  Wood,  Carlton,  Orleans  Co. 


Roster  of  the  Lockport  school : 
Asa  Baldwin,  Lockport. 

E.  M.  Baldwin,  Lockport. 
K(  A.  Barnes,  Lockport. 
George  Bebe,  Lockport. 
Lewis  T.  Bell,  Lockport. 

F.  M.  Bradley,  Lake  Road. 
Jones  "W.  Brown,  Lockport. 
H.  H.  Bngbee,  Gasport. 
Wm.  Bngbee,  Gasport. 
Ellis  S.  Button,  Gasport. 
Fernando  Capen,  Warren's  Cor's. 
Merritt  H.  Carl,  Lockport. 

W.  B.  Cook,  Lockport. 

E.  E.  Crosby,  Lockport. 
I.  N.  Crosby,  Pekin. 

J.  R.  Crosby,  Lockport. 

F.  Day,  Hartland. 

L.  S.  DeWolf,  Gasport. 
,  Ralph  G.  DeWolf,  Gasport. 
Wm.  L.  Dysinger,  Lockport. 
Chas.  Oedes,  Lockport. 
Wm.  H.  Cutwater,  Olcott. 
M.  B.  Reed,  Medina. 


Wm.  Seism,  Lockport. 
W.  E.  Shafer,  Lockport. 
£.  Ashley  Smith,  Lockport. 
John  W.  Spencer,  Westfield. 
H.  L.  Taylor,  Cambria. 
E.  Terry,  Ridge  Road. 
Geo.  P.  Tower,  Youngstown. 
H.  B.  Tower,  Ransomville. 
Mrs.  H.  B.  Tower,  Ransomville. 
A.  G.  Eighme,  Lockport. 
A.  Flanders,  Lockport. 
E.  G.  Gafla,  North  Ridge. 
Almon  Gallup,  Lockport. 
C.  Gaylord,  Lockport. 
T.  Greiner,  La  Salle. 
W.  T.  Hall,  Lockport. 
T.  J.  Hastings,  Ridge  Road. 
Geo.  W.  Haynes,  Lockport. 
Geo.  W.  Hildreth,  Lockport. 
.T.  Hough,  Lockport. 
Orman  S.  Jaques,  Wright's  Cor's. 
W.  T.  Mann,  Barker. 
G.  E.  Manning,  Ransomville, 
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Daniel  McCarthy,  Lockport. 
Chas.  H.  McClem,  Newfane. 

A.  Merlen,  Gasport. 

F,  R.   Montgomery,  Johnson's 

Creek. 
Franklin  Moore,  Eansomville. 
Lnke  Tower,  Toungstown. 

B.  Treadwell,  Lockport. 

A.  D.  Tripp,  North  Ridgeway. 


A.  E.  Van  Dusen,  Hickory  Coi'i. 
John  Walker,  Ridge  Road. 
A.  J.  Wheeler,  Cheboygan,  Mich. 
E.  V.  Wheeler,  Lockport. 
P.  B.  Wilson,  Knckville. 
Albert  Wood,  Carlton. 
Miss  E.  A.  Wood,  Pekin. 
J.  S.  Woodward,  Lockport. 
62  students. 


PROGRAM 


OF   A 


SCHOOL  OF  HORTICULTURE, 

TO  BE  HELD   AT 

FREDONIA,  CHAUTAUQUA  CO.,  N.  Y., 

December  30  and  31,  1895,  and  January  1  and  2, 1896. 

Under  the  auspices  of 

The    Expbbimbnt    Station    Extension,    ok    Nixon,    Bill. 

Conducted  by  L.  H.  Bailey. 

Day  Sessions  will  be  held  in  Temple  of  Honor  Hall  and 
Evening  Sessions  in  the  Large  Normal  Hall. 


Monday,  Decembeb  30. 


2.00  p.  M. 


7.30  p.  M. 


1.  Observation  upon  Pollen, 

2.  Pollen :   What  it  is  and  what  it  does.     By  E.  J. 

Durand,  Instructor  of  Botany  in  Cornell  Univer- 
sity. Illustrated  by  charts,  and  pollen  under  the 
microscope. 

3.  Address:  How  Plants  Obtain  their  Nitrogen.  Bv 
George  F.  Atkinson,  Professor  of  Cryptogamic 
Botany,  Cornell  University.    With  lantern  news. 
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Tuesday,  Deoembeb  31. 

■ 

4.  Observation  of  InaecU. 

5.  Insects:    How  they  live,  grow  and  multiply.     By^ 

M.  Y.  Slingerland,  Assistant  Entomologist  to  the 
Experiment  Station,  Cornell  Unirersity.  lUns- 
trated  by  specimeni,  charts  and  pompier  machS 
models. 

■ 

6.  Observation  upon  Soils. 

7.  Stock,  Silos  and  Soiling  for  Fruit  Growers.    By  1. 

P.  Roberts,  Director  of  the  College  of  Agriculture, 
Cornell  University. 

■ 

8.  Address :  The  American  Boy.   By  Professor  Koberts. 

New  Tbae's  Day. 

9.  Observation  upon  Knotrholes. 

LO.     The  Philosophy  and  Practice  of  Pruning.    By  L. 

H.  Bailey. 
•• 

LI.     Observation  upon  Black  Gv/rramis  of  the  Shops. 
L2.    Flower-Growing  for  Amateurs.    By  Ernest  Walker, 

Florist,  New  Albany,  Indiana. 

L3.     Address:    History  of  Grape-Growing  in   America. 
By  L.  H.  Bailey.    With  lantern  views. 

Thubsday,  Januaby  2. 

[. 

L4.     Observation  upon  Figs. 

15.  Vegetable  Gardens  under  Glass.    By  W.  M.  Mun- 

son.  Professor  of  Horticulture,  Agricultural  Col- 
lege of  Maine.    With  photographs  and  samples  of 

the  vegetables. 

[. 

16.  Observation  upon  Potatoes. 

17.  Potato  Blight  and  Potato  Eot.    By  E.  G.  Lodeman^ 

Instructor  in  Horticulture,  Cornell  University. 
With  specimens. 
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Everyone  is  invited  to  attend  the  various  exercises.  Penons 
have  the  privilege  of  enrolling  themselves  as  students  for  the  pur- 
pose of  identifying  themselves  intimately  with  the  extension  move- 
ment. At  the  close  of  each  day's  exercise  the  students  will  be 
questioned  upon  the  subject.  This  questioning  is  not  pursued  for 
the  purpose  of  ascertaining  the  student's  knowledge  of  the  exercise, 
but  to  elucidate  the  subject  under  discussion.  During  the  exerciBe, 
also,  the  student  has  the  privilege  of  freely  asking  questions  upon 
the  topic  under  consideration.  It  is  expected  that  the  instructors 
will  not  be  interrupted  with  questions  during  the  course  of  the 
exercise.  Discussion  and  questions  asked  for  the  purpose  of 
eliciting  information  are  always  welcome ;  but  there  is  no  time  for 
mere  argument  and  contention. 

The  day  exercises  will  aim  at  specific  instruction  in  particular 
subjects.    The  evening  exercises  will  be  popular  illustrated  lectures. 

Each  day  session  will  be  opened  with  a  lesson  upon  dbservatim. 
Students  will  be  given  specimens,  as  indicated  in  the  program,  sod 
ten  minutes  will  be  allowed  for  the  examination  of  them.  The 
students  will  then  b^  questioned  as  to  what  they  have  seen. 

Students  should  provide  themselves  with  note-book  and  pencil. 

Boll  will  be  called  immediately  upon  the  hour  set  for  meeting. 

Printed  synopses  of  all  the  day  lectures  will  be  distributed  to 
students. 

Bead  up  on  the  subject  under  discussion  before  you  come  to  the 
meeting.     You  will  then  get  more  out  of  the  instruction. 

Roster  of  the  second  Fredonia  School : 

(On  account  of  the  bad  weather  and  the  interruption  of  Kew 
Year's  Day,  the  attendance  was  smaller  than  it  otherwise  would 
have  been.) 

S.  M.  Aldrich,  Fredonia.  S.  S.  Crissey,  Fredonia. 

F.  Baldwin,  Fredonia.  Eliza  Denton,  Fredonia. 

W.  T.  Benjamin,  Fredonia.  U.  E.  Dodge,  Fredonia. 

P.  G.  Gate,  Fredonia.  Elbert  A.  Guest,  Fredonia. 

H.  B.  Clothier,  Forestville.  George  Hammond,*  Fredonia. 

R.  C.  Clothier,  Silver  Creek.  F.  W.  Howard,  Fredonia. 

T.  W.  Clute,  Fredonia.  G.  Jaarda,  Fredonia. 

E.  L.  Colvin,  Fredonia.  F.  M.  Eidder,  Fredonia. 

L.  E.  Cowden,  Fredonia.  J,  N.  Larder,  Fredonia. 
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John  0.  Theis,  Fredonia. 
A.  W.  Tuttle,  Fredonia. 
W.  H.  Van  Scoter,  Fredonia. 
H-  F.  Weaver,  Fredonia, 
E.  I.  Wilcox,  Fredonia, 
R.  D.  Luther,  Fredonia. 
S.  T.  Lyne,  Fredonia. 
0.  J.  Mason,  Fredonia. 
Thos.  Moran,  Fredonia. 
E.  J.  Oakes,  Fredonia. 
Dr.  Wm.  Parks,  Fredonia. 
Dr.  A.  P.  Phillips,  Fredonia. 
Dr.  N.  Y.  Richmond,  Fredonia. 
Lewis  Koesch,  Fredonia. 


Mrs.  M.  H.  Sackett,  Fredonia. 
David  Scott,  Fredonia. 
Henry  Smith,  Fredonia. 
Miss  L.  Smith,  Fredonia. 
Mrs.  L.  E.  Southwick,  Fredonia. 
John  W.  Spencer,  Westfield. 
J.  Spink,  Fredonia. 
N".  A.  Tambh'ng,  Fredonia. 
Karl  A.  Thatcher,  Fredonia. 
I.  A.  Wilcox,  Portland. 
Mrs.  I.  A.  Wilcox,  Portland. 
E.  P.  Wilson,  Fredonia. 
L.  I.  Toang,  Fredonia. 
45  students. 


The  sjn5pses  which  have  been  used  in  the  various  meetings  ere 
as  follows : 

Theory  of  Tillage  wnd  Prod^ictwity  of  Land. 

(Given  at  first  Fredonia  School.) 

(By    PfiOFSSSOB  ROBEBTS.) 

I.  Plant  food  in  the  soil. 
II.  Its  availibility.     Objects  of  cultivation : 
1.  To  promote  capillarity. 
S.  To  bring  fertility  to  the  plant* 

3.  To  set  free  the  mineral  plant  food. 

4.  To  hasten  nitrification. 

5.  To  aerate  the  soil,  or  to  prevent  too  free  aeration. 
6*  To  present  new  surfaces  to  the  rootlets. 

7.  To  induce  new  root  gi-owth. 

8.  To  conserve  moisture. 

9.  To  facilitate  the  drying  of  the  land, 
10.  To  form  a  mulch. 

III.  Treatment  of  the  land. 
How  to  cultivate. 
When  to  cultivate. 
Crimson  clover. 
Phosphoric  acid. 
Potash.  • 
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{StvdenU  should  consult  BvUetin  72,  Cornell  JEaoperiment  Station,) 

Plows  and  Plowing. 

(Given  at  Jamestown  School-) 

(By  I.  P.  Roberts.) 
I.  Why  we  plow. 

Effects  of  plowing  on  moisture. 
Drying  and  warming  the  land. 
Conservation  of  moisture. 
Preventing  hard-pan. 
Increased  storage  capacity. 
Aeration  of  soil. 
To  promote  nitrification. 
To  bury  trash. 

To  prepare  a  home  for  plants. 
II.  When  to  Plow. 

III.  How  to  Plow. 

IV.  When  and  How  not  to  Plow. 

Stocky  Silos  and  Soiling  for  FruitrGro^Joers. 
(Given  at  the  Second  Fredonia  School.) 

(By  I.  P.  Roberts.) 

1.  Importance  of  the  animal  in  the  rotation.    Manure.     The  ani- 

mal enforces  a  change  of  cropping.  The  ideal  farm  is  self- 
sustaining,  making  its  own  fertility.  Gives  continuous  em- 
ployment.   Value  of  the  stock  itself. 

2.  How  stock   may    be    kept    without  permament  pastures  or 

meadows. 

a.  Silage.  The  value  of  silage,  and    how   to  nse  it.     Crops 

which  may  be  made  into  silage.  Silage  rations  for  vari« 
ous  animals, — horses,  milch  cows,  steers,  sheep,  hogs, 
poultry. 

How  to  make  the  silo. 

How  to  fill  it. 

b.  Soiling.  What  it  is,  and  what  are  its  uses.    Crops  which 

may  be  grown  for  soiling  purposes.  Yield  of  soilage 
crops.  Soiling  in  catch  crops.  Soiling  in  the  rotation. 
Can  soiling  be  substituted  for  pasturage  ? 
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8.  What  stock,  and  how  many,  can  the  fruit-grower  with  80  acres 
of  land  keep  with  profit  ?     How  to  procure  good  stock. 

Chemist^  of  the  SoU  cmd  of  the  Chrape. 
(Given  at  first  Fredonia  School.) 

(By  Professor  Caldwell.) 

I.  The  Chemistry  of  the  SoU, 

(a)  An  arable  soil  in  its  best  condition  for  producing  crops  contains 

seven  essential  parts : 
(1)  Clay  ;   (2)  sand;    (3)  assimilable  plant  food;    (4)  moisture; 
(5)  humus ;  (6)  air ;  (7)  micro-organisms. 

(b)  Clay  furnishes  the  substantial  medium  required  by  the  plant 

as  a  root-hold,  and  is  also  a  storehouse  for  preserving  some  of 
its  food  from  waste. 

(c)  Sand  is  required  to  make  more  friable  and  porous  the  too  stiff 

and  compact  soil  that  clay  alone  would  yield. 

(d)  The  most  important  part  of  the  food  of  the  plant  that  is  in  the 

soil  consists  of  nitrogen,  lime,  potash  and  phosphoric  acid 
forming  a  very  small  part  of  the  soil,  and  mostly  insoluble, 
or  unassimilable. 

(e)  Plant  growth  involves  unceasing  chemical  change  in  the  soil  as 

well  as  in  the  plant  itself,  and  this  cannot  go  on  without 
water,  nor  can  plant  food  be  taken  up  without  it. 

(f )  Humus  or  decaying  vegetable  and   animal   matter  is,   as  it 

decays,  a  source  of  carbonic  acid,  which  is  an  important  sol- 
vent of  plant  food ;  humus  also  itself  contains  plant  food, 
and  it  is  a  loosener  of  the  soil. 

(g)  Air  is  necessary  in  the  soil  for  its  oxygen,  without  which  the 

humus  is  not  formed,  and  cannot  decay, 
(h)  An  important  feature  of  this  decay  is  the  progress  of  nitrifica- 
tion ;  this  does  not  go  on  without  the  assistance  of  micro- 
organisms. 

II.  The  Chemistry  of  the  grape. 

(a)  The  vine  as  a  whole  is  composed  of  three  parts :  Water,  com- 

bustible matter,  and  incombustible  matter. 

(b)  The  largest  part  of  the  dry  plant  is  combustible,  consists  of 

what  is  called  carbonaceous  matter,  and  is  derived  from  the 
air. 
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(c)  The  rest  of  the  combastible  matter,  forming  but  a  small  por- 

tion of  it,  contains  nitrogen,  and  is  called  nitrogenons  matter 
orproteids.  Though  small  in  proportion  it  is  very  important. 
The  nitrogen  for  it  must  come  from  the  soil. 

(d)  The  production  of  starch,  sug^r,  cell-walls  and  acids  is  the 

chief  work  accomplished  in  the  growth  of  the  Tine  and  its 
fruit. 

(e)  The  quality  of  the  grape  for  eating  depends  largely  on  the 

relative  proportions  of  sugar  and  acid.  The  ripening  of  the 
grape  consists  largely  in  changes  in  these  proportions. 

( f)  Can  the  grape  grower  modify  these  proportions  by  fertilizing 

or  other  treatment  of  the  plant  ? 

(g)  The  fermenting  of  the  grape  juice  depends  on  its  sugar,  the 

access  of  air  and  the  assistance  of  micro-organisms. 

How  ccm  the  Farmer  tell  what  Fertilizer  his  Soil  NeedB  f 

(Given  at  the  Jamestown  School.) 

(By  G.  C.  Caldwell.) 

Kitrogen,  phosphoric  acid  and  potash,  are  the  only  plant  foods 

that  need  any  special  looking  after  in  the  management  of  manuring 

the  soil. 

The  old-time  management  compared  with  more  modem  methodi. 
In  some  respects  the  modem  method  better,  in  others  not.  Neither 
method  is  based  on  any  real  knowledge  of  what  any  particular  crop 
growing  on  any  particular  soil  requires.  No.  royal  road  to  thii 
knowledge.  The  chemical  analysis  of  the  soil  will  not  give  a  reliable 
answer  to  the  question  in  hand^  because  the  soil  of  a  field  cannot  be 
fairly  sampled.     A  recent  striking  illustration  of  the  difficulty. 

The  question  must  be  put  to  the  soil  and  crops  together  in  each 
ease,  by  plot  experiment.    The  difficulties  of  this  method  discussed. 
How  the  experiment  should  be  conducted,— 
a  :  Selection  and  preparation  of  the  field, 
b :  Size,  shape  and  arrangement  of  the  plots. 
c :  Fertilizers  to  be  used,  and  when  and  how  to  be  applied, 
d  :  Cultivation  of  the  crop. 
e  :  Harvesting  and  measurement  of  the  crop, 
f :  Corrections  that  may  be  made  to  even  up  the  results. 
The  use  of  the  results  as  an  answer  to  the  question  put.    Con- 
cerning the  repetition  of  the  experiment. 
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The  Nutrition  of  Plcmts. 

(Given  at  first  Fredonia  School.) 

(Br  Professor  Kowlbe.) 

1.  Nutrition  is  one  of  the  two  primary  functions  of  all  organ- 
ifioifl.    The  other  is  reproduction. 

2.  There  are  different  methods  of  taking  food.  Amoeba  abaorbei' 
its  food  through  the  walls  of  its  body.  In  higher  forms  a  body 
cayity  is  developed  and  food  is  absorbed  only  through  its  walls. 
The  culmination  of  complexity  of  structure  is  reached  in  the  highly 
complicated  respiratory  and  digestive  systems  of  the  higher  animals. 

3.  To  understand  the  relation  of  nutrition  in  plants  to  nutrition 
in  aj^imals,  one  must  go  back  to  primitive  methods  of  taking  food*. 

4«  There  are  two  great  operations  going  on  in  living  beings,  one 
a  building  up  process  (constructive),  the  other  a  tearing  down  pro- 
oess  (destructive). 

5.  These  processes  may  be  distinguished, — (a)  by  the  materials 
oaed  as  food,  (b)  by  the  structure  of  the  operating  organs,  (c)  by  the- 
piToduet  of  the  operation. 

6.  There  is  no  hard  and  fast  line  separating  animals  from  plants* 
The  method  of  nutrition  prevailing  among  plants  is  one  of  the  most 
decisive  characters. 

7.  The  chlorophyll  function  (photosynthesis), 

8.  The  content  of  the  vegetable  cell  is  primarily  protoplasm* 
This  in  active  cells  is  differentiated  in  two  parts, — the  nucleus,  at 
the  center,  and  the  ectoplasm,  the  lining  membrane  of  the  wall. 
The  former  displays  greater  activity  in  the  process  of  reproduction,, 
the  latter,  in  those  of  nutrition. 

9.  The  green  pigment,  chlorophyll,  which  gives  the  green  color 
to  plants  is  fixed  in  minute  differentiated  masses  of  protoplasm,  called 
chlorophyll  bodies. 

10.  Various  forms  of  chlorophyll  bodies,— Oscillaria, — Spi- 
rogyra, — Chara, — Coleus. 

11.  Movement  of  the  chlorophyll  bodies  occurs  in  all  plants  so 
fiur  as  known.     It  is  rapid  in  Elodea  and  Yallisneria. 

12.  Conditions  best  suited  to  activity  of  these  workers*  Import- 
tnce  of  sunlight.     Pruning  to  avoid  waste  of  energy. 

13.  Plants  without  chlorophyll. 

14.  General  conclusions. 
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Outline  of  the  Nutrition  of  Plants^ 

(Given  at  the  Jamestown  School.) 

(By  E.  J.  DuBAND.) 

All  plants  huUt  up  of  cells. — Varions  fonns  of  celk  in  difierait 
parts  of  the  plant. 

2%e  ffreen  Golormg  matter  of  plante  {ohlorophyU). 

The  essential  elements  of  plarU  food, — These  are  obtained  (1) 
from  the  soil,  (2)  from  the  air.  The  food  of  the  seedling;  of  the 
mature  plant. 

What  is  sap  f — Water  and  certain  soluble  portions  of  plant  food 
are  absorbed  from  the  soil  by  the  root  hairs.  Forced  up  through 
the  sap-wood  or  inner  bark  by  root  pressure.  Most  of  the  water  if 
evaporated  from  the  leaves  through  the  stomates.  The  constant 
current  of  water  from  the  roots  to  the  leaves.  Some  of  the  water 
combined  with  the  carbon  dioxide  of  the  air  forms  starch. 

« 

Assimilation. — This  process  can  take  place  only  in  the  preeenee 
of  chlorophyll  and  light.  Parasitic  plants  containing  no  chlorephyll 
cannot  assimilate  carbon  dioxide. 

The  diffusion  of  the  assimilated  food, — It  may  be  used  at  once; 
or  stored  up,  usually  (1)  roots,  e.  g,y  carrot,  maple,  or  (2)  underground 
stems,  e.  g,  potato — This  stored  up  material  forms  the  food  of  many 
plants  in  spring  before  the  leaves  start. 

Respiration^  the  breaking  down  of  tissue  and  its  burning  up  with 

oxygen. 

Pollen :    Wh-at  it  isy  and  what  it  does. 

(Given  at  the  second  Fredonia  School.) 

(By  E.  J.  DuBAND.) 

1.  Stamsns  and  Pistils. — The  essential  part  of  a  flower;  their 

sexual  function. 
PoUen. — The  floury  mass  of  minute  grains  borne  in  the  anther, 
the  sack  at  the  upper  end  of  the  stamen. 

2.  The  poUsn-grain  consists  of  a  rounded  bit  of  fluid,  jwo^/rfw^i 

surrounded  by  two  membranes.  Some  of  the  forms  of  pol' 
len.  After  being  scattered  by  the  anther,  the  pollen  is 
carried  by  the  wind  or  by  insects,  or  other  agencies,  to  the 
pistils  of  other  plants  of  the  same  species. 
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ee  of  the  pollen. — The  pollen-grain  germinate*  by  sending 
)ut  a  minate  tube,  which  grows  down  through  the  pistilj 
inally  entering  the  ovary  to  fertilize  the  egg-oell.  How 
'ecundation  takes  place. 

se-fertilization  and  cross-fertilization, — The  most  healthy 
ind  hardy  seed  is  borne  by  the  plant  whose  flowers  have 
)een  fertilized  by  pollen  from  a  different  plant. 
ie  devices  of  plcmts  to  vnsv/re  crossfertUization. — The 
tamens  and  pistils  may  be  borne  in  different  plants,  e.  g. 
Id^aples  and  Willows.  The  stamens  may  mature  before  the 
)i8tils  on  the  same  plant,  e.  g.  Sunflower,  Pollen  may  be 
mpotent  when  applied  to  the  pistil  of  the  same  plant,  or  of 
he  same  variety,  as  in  some  varieties  of  fruits.  The  case  of 
Pears.  Special  devices  to  insure  fertilization. 
^  (igency  of  insects  in,  crossfertUizatian. — Why  flowers  are 
lolored.  The  ofSce  of  nectar  (honey).  Importance  of  bees 
n  orchards.  Some  flowers  fertilized  by  special  insects,  e.  g. 
ilover.    Some  adaptations  of  insects  for  carrying  pollen. 

jpungi  and  Fwagous  Diseases, 
(Given  at  the  Jamestown   School.) 

(By  E.  6.  LODKMAN.) 

cteria. 

What  are  they  ? 
Some  of  their  characters. 
Effects  upon  plants.     Pear-blight. 
Methods  of  treatment. 

Methods  of  study  in  the  laboratory.    Illustrated  by  speci* 
mens  and  photographs. 

ngi  Proper. 

The  principal  groups,  respecting  their  habit  of  life  : 

1.  Feeding  upon  living  tissues  (Parasites). 

2.  Feeding  upon  injured  or  dying  tissue. 

3.  Feeding  upon  dead  tissne  (Saphrophytes). 
Consideration  of  the  first  group  (Parasites). 

How  they  injure  plants;  1,  by  growing  on  the  surface  of 
host  plant ;  2,  by  growing  within  the  tissue  of  the  host. 
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External  indications  of  their  presence.    lUnstrated  hj 

examples  and  photographs. 
How  they  pass  the  winter. 
Conditions  favoring  their  development. 
Methods  of  dissemination. 
Methods  of  study  in  the  laboratory.     Illustrated  by 

specimens. 
Methods  of  treatment. 

Potato  Diseases. 

(Given  at  the  second  Fredonia  School.) 

(By  E.  G.  Lodeman.) 

A.  Scab. —  Due  to  a  fungus  {Oospora  scabies). 

Nature  of  the  fungus.  It  lives  both  in  the  tubers  and  in  the 
soil. 

Treatment  of  the  tubers ;  of  the  soil. 

Where  it  is  worst;  effects  of  much  stable  manure;  often 
worse  where  lime  or  ashes  have  been  used,  probablj  becaose 
these  materials  modify  the  acidity  of  the  soil. 

Clean  seed,  clean  land,  and  rotation  are  the  soverign  remedies. 

There  is  a  scab  which  is  produced  by  insects. 

B.  Early  Blight. —  Caused  by  a  fungus  {Macrosporvum  S6lani\» 

Features  of  the  disease ;  appears  early  in  the  season,  in  small 
spots,  and  causes  the  leaf  to  shrivel  as  if  suffering  from 
drought ;  spreads  slowly ;  tubers  do  not  rot.  It  is  the  com- 
monest disease  of  potato  tops. 

The  flea-beetle  and  its  relation  to  the  disease. 

The  remedy.     Spraying  with  Bordeaux  mixture. 
O.  Late  Blighty  Rot. — Caused  by  a  fungus  (PhyiophtKora  infetiani). 

This  is  the  potato  disease  of  history,  and  it  once  caused  a  famine 
in  Ireland.     Known  for  a  half  century. 

Usually  appears  after  the  middle  of  July ;  attacks  large  areas 
of  the  leaf ;  spreads  rapidly,  causing  vines  to  wilt  down ; 
tubers  contract  a  dry  rot. 

How  it  is  treated.  Bordeaux  mixture  is  a  specific.  Treat- 
ment of  tubers  in  the  cellar ;  lime  and  plaster ;  heating. 
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Insects  and  Insect  JShemdes, 

(Given  at    the  Jamestown,  Lockport   and    the  second   Fredonia 

Schools.) 

(By  M.  Y.  Slingkrland.) 

Illustrated  by  large  models,  diagrams  and  specimens. 

1.     What  is  an  insect  ? 

Its  near  relatives. 

How  many  insects  are  known  ? 
a.     How  they  are  built. 

External  features.     Appendages  of  the  body  and  their  use. 

Internal  structure ;  muscular  system  ;  how  they  breathe ;  the 
blood  and  its  circulation  ;  their  nerves. 
8.     How  they  feed. 

Striking  differences  in  their  mouth  parts. 
4.     Their  sensations. 

The  five  senses,  their  form,  location  aud  range  in  insects. 
15.    The  story  of  their  life. 

How  it  begins.     How  they  grow.     Their  wonderful  trans- 
formations. 
6.     Injurious  insects. 

Questions  answered,  and  discussion  of  any  specimens  Which 
may  be  brought  in. 

The  Nwrsery ;  from  the  Seed  to  the  Setting  of  the  Plantation. 

(Given  at  the  first  Fredonia  School.) 

(By  Nelson  C.  Smith,  Geneva.) 

I.  CutUnga. —  The  kinds:  hardwood,  softwood,  long,  short, 
single  eye,  root  cuttiugs.  How  and  when  they  are  taken.  How 
stored  and  how  planted.^  What  plants  are  thus  propagated.  Com- 
mercial propagation  of  currants,  gooseberries,  grapes. 

II.  Layers, —  How  made  and  when.  Tip  layering.  The  rasp- 
berry. Mound  or  stool  layering.  The  English  gooseberry  and 
quince. 

III.  Budding. —  The  method :  the  stock,  cutting  the  cions,  set- 
ting the  buds,  tying,  subsequent  treatment.  What  plants  are 
budded,  and  when. 
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IV.  Orafting. —  The  kinds  :  root,  top,  crown,  cleft,  whip.  Uses 
of  each.    What  plants  are  grafted  in  the  nursery,  how  and  when. 

V.  General  nursery  practice. —  Lands  and  fertilizers.  Method 
of  cultivating.  Eaising  the  stocks.  Importing  them.  ^Transplant- 
ing.    Trimming.     Stripping.     Double-working. 

VI.  Advice  to  purchasers. — Age  of  trees  and  vines  to  plant. 
Points  of  firstrclass  stock.  Trimming  the  young  trees  at  planting 
time.     How  to  plant.    When  to  buy  and  plant. 

The  whole  to  be  illustrated  with  operations  amd  specimens. 
{SPudents  a/re  referred  to  JBvUetins  69  and  77 ^  Cornell  Eonperiment 
Station.) 

Definitions. — Cutting. — A  severed  portion  of  a  plant  which  is 
inserted  in  soil  or  water  with  the  intention  that  it  shall  grow.  A 
softwood  or  herbaceous  cutting  is  often  called  a  slip^  Layer. — A 
shoot  or  portion  of  a  plant  bent  down  and  covered  with  earth  with 
the  intention  that  it  shall  take  root  at  the  covered  part,  when  it  can 
be  severed  from  the  parent  plant.  Mound  layer  (or  stool  layer)  is 
an  erect  stool  or  sucker  with  earth  heaped  about  its  base.  Stock. — 
A  plant  or  part  of  a  plant  upon  which  a  bud  or  cion  is  set.  Oraftr 
ing. — The  operation  of  inserting  a  cion  in  a  stock.  Cion. — A  por- 
tion of  a  plant  bearing  one  or  more  buds  and  a  piece  of  stem,  which 
is  inserted  into  a  plant  (the  stocl£)  with  the  intention  that  it  shall 
grow.  Budding. — The  operation  of  inserting  a  bud,  with  little  or 
no  wood  attached,  in  a  plant  with  the  intention  that  it  shall  grow. 

Vegetable  Oa/rdena  Under  Class. 

(Given  at  the  second  Fredonia  School.) 

(By  W.  M.  Munson.) 

Illustrated  with  photographs  and  specimens  of  vegetables. 

1.  Why  vegetables  are  grown  under  glass. 

The  nature  and  extent  of  the  markets. 
Who  may  engage  in  the  business. 
The  profits. 

2.  What  vegetables  are  grown  under  glass. 

1.  Lettuce.  2.  Tomato.  3.  Cucumbers  (two  types).  4.  As- 
paragus. 5.  Bhubarb.  6.  Beans.  7.  Radish.  8.  Cauli- 
flower. 9.  Melon.  10.  Pepper.  11.  Eggplant  18.  Mis- 
cellaneons,  as  cress,  sweet  herbs,  etc. 
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3.  The  hoases  whicb  are  used  for  winter  gardens. 

a.  The  lean-to  house. 

b.  The  uneven  span  house. 

c.  The  even  span  house. 

d.  How  they  are  made: — foundations,  sides,  roof,  ventila- 

tors, glass. 
6,     How  much  they  cost. 

f .  How  they  are  heated  : — flues,  steam,  water. 

g.  How  hot  they  must  be : — the  eool  house,  for  lettuce  and 

the  like ;  the  warm  house,  for  tomatoes  and  cucumbers, 
h.    How  the  sunlight  is  managed  : — clear  roofs  and  shaded 
ones. 

4.  Internal  arrangement,  and  general  management. 

a.  The  beds  or  benches. 

b.  The  soil. 

c.  The  water. 

d.  Insects  and  fungi. 

a.     It  all  depends  upon  the  gardener. 

J^lower-Orowing  for  Amatmji/ra ;  or  Flowers  in  wad  Ar(ywnd 

the  House. 

(Given  at  the  second  Fredonia  School.) 

(By  Ernest  Walkbe.) 

1.    Propagation  of  plants. 

(a)  By  seeds.    Seed  pans  or  trays.    SoiL    The  conditions 

of  germination.  Soaking  seeds.  Filing.  Depth  to 
sow.  Watering.  Temperature.  Light.  "Drawing 
up."     "  Damping  oflE." 

(b)  By  buds,  Tubers,  Corms,  Scales,  Root-cuttings,  Budding, 

Grafting,  Layers,  Leaf-cuttings,  Head-wood  cuttings. 
Soft-wood  cuttings.  Saucer-system,  Olose-system. 

5.  Transplanting  plants. 

Potting  soil. 

Seedlings  and   cuttings,  potting,  boxing,  larger  plants 
shifting,  "  Setting  out." 
13 
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3.  Window  Gardening. 

Difficalties,  Belection  of  plants,  unsuitable  plants,  prepa- 
ration for  winter  bloom.  Bulbs,  potting,  rooting. 
Watering  plants.  How  roots  absorb.  Loss  of  water. 
How  roots  behave  in  pots.  How  often  to  water.  Leif 
surface.  Size  of  pots.  Pots  in  saucers.  Sickly  pLints. 
Dust.    Insects. 

4.  The   Yard. 

Lawn.  Concealing  the  unsightly  objects.  Foliage. 
Flowers.  The  location  and  planting  of  borders,  and 
beds.  Vases.  Simplicity.  Shrubs.  Trees.  "Come 
'round  and  see  my  back  yard." 

Cam/mercial  Grape  OuUv/re  in  Chautauqua  County. 

(Given  at  the  first  Fredonia  School.) 

(By  S.  S.  Crissbt  and  G.  Schoenfeld.) 

L  Modern  Methods  an  Outgrowth. — Examples ;  pruning  and 
training ;  distances  for  planting ;  varieties ;  culture ;  extent  of  acreage. 

IL  Modifying  Influences. — Varieties  modified  by  climate; 
cultivation  modified  by  extent ;  the  educational  work  of  societies 
and  institutes. 

III.  Physical  Topography. — Natural  superiority  for  grapes  dne 
to  climate ;  theory  of  thermal  strata  ;  formation  of  northern  Chau- 
tauqua; land  and  lake  air  currents ;  freedom  from  fungi ;  exemption 
from  frosts ;  high  summer  temperature ;  dryness  of  the  atmosphere. 

IV.  Pruning. — Philosophy  of  ;  physiological  effects ;  grape  vine 
periodically  extends  its  structure;  evil  effects  of  improper  methods 

V.  Grebn  Manuring. — Plant  food  available  by  nitrification; 
green  crops  in  fall  and  spring  prevent  loss  of  nitrogen ;  improve- 
ment of  mechanical  condition ;  comparative  value  of  fertilizers 
furnished  by  green  manuring ;  effect  on  cultivation. 

Picking  and  Packing  Grapes. 

(Given  at  the  first  Fredonia  School.) 

(By  J.  A.  Tennant.) 

I.     Time  to  pick ;  what   to   pick    in ;   how  to  pick ;  how  to 
remove  to  packing  house ;  how  to  store ;  when  to  pack ;  how  to 
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',  to    pack  in;  how  long  to  keep  when  packed,  before 

p plying  to  common  methods  of  marketing. 

l^geBtfons  as  to  shippiDg-crates. 

w  scheiue  concerning  handling  and  marketing  grapes. 

j±  Brief  of  the  Eoolution  of  PlmvU. 

m 

(Given  at  the  first  Fredonia  School.) 

(By  L.  H.  Bailey.) 

iception  of  an  organic  evolution.     Its  relation  to  philoso- 

>ry,  Bociology,  theology. 

asons  for  the  belief  in  evolution.     Straggle  for  existence. 

changes  in  the  external  world. 

planations  of  evolution.    Lamarckism.    Darwinism.    Neo- 

im  or  Weismannism.     Neo-Larmarckism. 

ivergence  of  the  animal  and  plant.     Individuality.     Theory 

lytomer.     Bud  variation.     Philosophy  of  pruning. 

ariants  of    domestication.      Climate.     Food    supply:    (a) 

:  of  soil;    (b)   thin   planting;    (c)   fertilizing;  (d)  tillage. 

of  seed.     Greenhouses. 

hilosophy  of  sex.     It  exists  for  the  purpose  of  making  vari- 

spring.     Crossing  and  hybridizing  amongst  plants. 

election  as  a  means  of  contemporaneous  evolution. 

NiTioNs :  —  Fcmiih/^  Order  in  botany. —  A  grpup  of  genera 

cies;   as  GuputAferoRy    the    oak  family,  Mosacemy  the  rose 

IS  (plui:ftl,  genera),  —  A  group  or  kind  comprising  a  greater 
number  of  closely  related  species;  as  Aoer^  the  maples, 
na^  the  strawberries. 

ie%  (plural,  specie^. —  An  indefinite  term  applied  to  all  indi- 
\  of  a  certain  kind  which  come  or  are  supposed  to  come  from 
non  parentage.  A  perennial  succession  of  normal  or  natural 
*  individnals  perpetuated  by  means  of  seedage.  ''All  the 
idantfl  from  the  same  stoek." —  Chray. 

nety.--  A  form  or  series  of  forms  of  a  species  marked  by 
^ters  of  less  permanence  or  less  importance  than  are  the  species 
lelves. 
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Sport. —  A  variety  or  variaiion  which  appears  saddenlj  and 
nnacoountably,  either  from  seeds  or  buds. 

Cro88. —  The  ofibpring  of  any  two  flowers  which  have  been  croee- 
fertilized.  • 

Hybrid. —  A  cross  between  two  distinct  species. 

Environment — The  conditions  or  circumstances  in  which  an 
oi^nism  lives,  comprising  climate,  soil,  and  all  other  external 
conditions. 

The  PhUoeophy  a/nd  Practice  of  Prwnvng. 
(Given  at  the  second  Fredonia  School.) 

(By  L.  H.  Bailey.) 

A.  Why  wb  prune. 

1.  To  produce  larger  and  better  fruit. 

2.  To  keep  the  plant  within  manageable  shape  and  limits. 

3.  To  change  the  habit  of  the  plant  from  more  or  less  wood- 

bearing  or  fruit-bearing. 

4.  To  remove  superfluous  or  injured  parts. 

5.  To  facilitate  spraying. 

6.  To  facilitate  tillage  and  to  improve  the  convenience  of  the 

plantation. 

B.  The  philosophy  of  pbuiong. 

1«  The  argument  from  philosophy. 

The  struggle  of  existence  amongst  the  branches. 

2.  The  argument  from  physiology. 

3.  The  argument  from  experience. 

4.  How  nature  prunes. 

C.      How  AND  WHEN  TO   PRUNE. 

1.  The  position  of  the  fruit  bud. 

2.  How  wounds  heal.) 

(a)  The  cork  cells  and  their  mission. 

(b)  The  cambium  and  its  office.    The  tension  in  Btema* 

The  callus.; 

(c)  The  form  of  ^the  wound  in  relation  to  the  healing 

process.  The  wound  parallel  to  the  parent  branch. 
The  wound  at  right  angles  to  the  severed  branch. 
The  shoulder.  The  direction  of  the  wound.  The 
length  of  the  stub.    The  edges  of  the  wound. 
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(d)  The  time  to  prune,  with  reference  to  the^  healing  of 

the  wound.  More  depends  upon  the  position  of 
the  wound  than  upon  the  season  in  which  it  was 
made. 

(e)  Dressing  for  wounds.     The  vegetable  parasites  of 

the   wounds ;    bacteria ;    toadstool-fungi ;     punk- 
fungi. 
8.  Pruning  for  wood  and  pruning  for  fruit. 
4.  Practical  considerations.     Allow    the    tree    to  take  its 
habitual  form.    How  much  and  how  often  it  is  advisa- 
ble to  prune.    Heading-in.    Tools. 

The  Management  of  Orchard  Lomds. 

(Given  at  the  Youngstown  School ;  also  followed  essentially  in 
meetings  at  Dickensonville,  Morton,  Dansville,  Clyde,  Ridgeway, 
Williamson,  Palmyra,  Lyndonville,  Dandee  and  other  places.) 

< 

(By  L.  H.  Bailey.) 

1.  The  soil. 

Its  origin.    Its  mechanical  texture  and  physical  characters. 
Soil  moisture.     Its  source.     Its  importance.     Movements. 

How  conserved.    Its  relation  to  vegetable  covers.  Mulches, 
Tillage.     Spring  or  fall  plowing.     The  harrow.  Management 

of  clay  lands. 

2.  Fertility. 

Amount  of  fertility  in  the  soil.  Where  it  comes  from.  Til- 
lage aud  fertility.     Nitrification.     Humus.    Loams. 

Manuring.  Feed  the  plant  rather  than  the  soil.  Nitrogen. 
Potash.  Phosphorus.  Stable  manures.  Green  manures. 
Commercial  fertilizers. 

How  to  tell  what  the  land  needs.  Ask  the  plant  not  the 
chemist. 

At  the  first  Fredonia  School,  an  eight-page  folder  was  printed 
for  the  use  of  the  participants,  containing  extracts  and  abstracts  of 
various  local  essays  touching  the  grape-growing  of  the  Chautauqua 
region.  There  are  so  many  suggestive  things  in  this  circular,  not 
only  to  Chautauqua  County,  but  also  to  many  other  parts  of  West- 
em  New  York,  that  an  abstract  of  it  is  published  here : 
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Grapes:    Development  of  Methods  on  La/rge  Areas, 
(Used  at  the  first  Fredonia  School.) 

INTRODUCTION. 

Modern  methods  in  vineyard  management  are  an  outgrowth  or 
development.  Consider,  for  example,  pruning  and  training.  We 
began  \vith  stakes ;  first  one  stake  per  vine,  then  two  stakes  per  vioe, 
then  post  and  wire  trellis.  At  first,  we  used  posts  six  and  one-half 
feet  and  two  wires,  then  posts  seven  and  eight  feet  and  three  wires, 
and  now  in  some  instances  potts  nine  and  ten  feet  and  four  wires. 
Distances  of  planting  are  also  an  outgrowth.  In  an  early  day,  Con- 
cord vineyards  were  in  some  few  cases  put  as  close  as  six  feet  each 
way.  Thousands  of  acres  have  been  set  eight  feet  by  eight,  and 
later,  thousands  of  acres  more  at  the  now  commonly  received  dis- 
tance of  nine  feet  between  the  rows.  The  development  in  varieties 
is  equally  marked.  For  many  years  Catawba  and  Isabella  were  the 
standard,  then  came  Clinton  and  Delaware,  then  the  Concord  and 
its  well-known  seedlings ;  then  Brighton,  Niagara,  Diamond,  Moyer, 
Vergennes,  Jessica,  and  last  some  new  early  varieties  not  yet  folly 
disseminated  but  frona  which  much  is  expected.  Methods  of  cnlti- 
vation  are  a  development.  The  first  cultivation  was  in  small  garden 
plantings,  tilled  by  hand  or  the  one-horse  cultivator,  and  in  a  slow, 
laborious  and  comparatively  costly  way. 

The  grape  industry  has  outgrown  the  garden  period  and  has  be- 
come a  farm  crop.  Methods  of  cultivation  which  are  well  enough 
for  a  quarter  acre,  are  too  slow  and  costly  for  twenty-five  acres. 
Vineyardists  have  been  obliged  to  widen  the  rows,  put  on  two 
horses,  use  the  gang  plows  and  the  latest  improved  spring  tooth 
harrows  and  horse  hoes.  We  have  introduced  this  line  of  thought, 
which  is  perfectly  familiar  to  all  of  you,  and  which  might  be  ex- 
tended to  many  other  branches  of  the  industry,  for  the  purpose  of 
calling  your  attention,  in  this  introductory  part  of  to-day's  study,  io 
some  of  the  causes  which  have  led  to  this  rapid  development 

As  we  study  the  philosophy  of  vineyard  management,  we  are  im- 
pressed with  the  interdependence  and  modifying  infiuence  of  one 
branch  or  condition  upon  others.  To  illustrate :  the  species  and 
varieties  we  can  profitably  grow  are  determined  by  our  climate. 
Attempts  to  raise  varieties  grown  exclusively  in  Europe  and  Cali- 
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fornia  have  been  repeated  failures.  Again,  the  production  of  grapes 
on  the  large  scalfe  now  demanded,  has  greatly  modified  the  entire 
farm  economy.  As  we  have  said,  the  grape  has  become  a  farm  crop. 
We  can  with  as  equal  propriety  speak  of  grape  farms,  as  we  say 
-dairy  farms,  stock  farms  or  graiu  farms,  and  the  question  of  board- 
ing Iiouses,  packii^g  houses,  machinery,  spraying  apparatus,  etc.,  be- 
-comes  a  legitimate  and  necessary  branch  of  our  farm  study. 

The  development  of  modern  methods  in  grape  growing  has  not 
heen  carried  forward  independently  of  the  principles  involved.  The 
men  who  first  began  extensive  vineyard  planting  were  men  who  had 
already  had,  many  of  them,  years  of  experience  as  fruit  growers  and 
market  gardeners.  They  had  long  been  members  of  farmers'  clubs 
and  leaders  in  its  discussions.  August  28,  1886,  the  present  Horti- 
cultural Society  was  formed.  This  society  had  in  its  beginning  a 
membership  from  the  best  fruit  growers.  Its  first  president,  Ira 
Porter,  deceased,  had  for  years  been  the  president  of  the  Pomfret 
Farmers'  Club.  Lincoln  Fay,  originator  of  the  Fay  currant,  was  a 
<5harter  member.  This  society  has  persistently,  and  as  we  think, 
wisely,  adhered  to  its  original  mission  as  stated  in  section  second  of 
article  first :  "  Its  object  shall  be  the  advancement  of  its  members 
in  a  knowledge  of  the  theory  and  practice  of  horticulture."  From 
the  first,  we  have  kept  to  the  original  mission,  "talking  it  out 
winters  and  working  it  out  summers,"  along  the  line  of  advance- 
ment in  the  knowledge  of  the  theory  and  practice  of  horticulture. 
We  have  held  our  meetings,  discussing  old  questions,  and,  as  fast 
as  they  came  to  the  front,  new  questions,  eagerly  sending  for  and 
reading  all  the  bulletins  of  the  experiment  stations,  reports  of  the 
department  at  Washington,  transactions  of  horticultural  societies, 
and  standard  fruit  journals.  In  twenty  years  there  has  been  rapid 
progress,  here  and  in  other  fruit  growing  centers,  not  only  in 
making  history  but  in  the  development  of  the  fundamental 
principles  of  scientific  management.  It  has  become  a  broad  fields 
The  Chautauqua  grape  belt  has  to-day  26,000  acres  of  vines,  and  the 
crop  for  1894  was  3,600  cars,  or  10,800,000  nine  pound  baskets. 
The  special  papers  brought  before  the  class  for  to-day's  study  will 
be  one  on  "  Topographical  formation  and  its  relation  to  climate  " 
(reprint),  "Conditions  of  climate  favoring  the  grape"  (reprint), 
"  Why  I  sow  rye  in  the  vineyard "  (reprint),  "  Pruning,"  by  Mr» 
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Slioenfeld,  "  Picking  and  packing,"  by  Mr.  Tennant,  and  perhaps 
other  papers.  The  reprints  are  made  to  save  time  and  for  the  con* 
venience  of  the  class. 

Chape  Ghowing  in  Northern  Chautauqua^  hy  E,  S.  Bartholomew,. 

The  question  is  often  asked,  why  it  is  that  the  valley  lying  aloBg 
the  sonth  shore  of  Lake  Erie,  within  the  border  of  Chautanqaa 
county,  is  so  much  better  for  grape  growing  than  very  many  other 
sections  of  the  United  States,  for  it  is  a  fact  that  the  grape  vine  i» 
found  growing  wild  in  almost  every  part  of  the  country,  and  the 
cultivated  varieties  have  been  tried  almost  everywhere. 

I  will  answer,  lirst,  negatively,  that  it  is  not  in  the  soil,  neither  is 
it  in  the  fact  that  the  valleys  of  Chautauqua  and  Bear  Lakes  lie 
elevated  and  south  of  Lake  Erie  at  a  distance  of  seven  to  eight 
miles.  Then  why  do  not  the  vines  perfect  fruit  as  well  in  so  many 
other  locations,  and  as  regularly  as  in  this  valley  ?  It  is  the  climate. 
This  peculiar  condition  of  the  climate  is  the  result  of  two  prominent 
causes :  the  great  body  of  water  of  Erie  on  the  north,  furnishing  by 
its  evaporation  just  the  necessary  hygrometrical  condition  of  the 
atmosphere ;  and  the  lake  helps  to  form  a  thermal  belt,  or  stratom 
of  warm  air,  furnishing  a  more  even  temperature  during  the  night, 
thus  aiding  the  early  and  perfect  maturing  of  the  grape,  and  afford- 
ing immunity  from  frost.  *  *  *  Thus  we  have  a  more  uniform 
temperature  during  the  24  hours,  so  essential  to  the  earlier  maturing 
of  the  fruit. 

This  thermal  stratum  is  intensified  by  the  peculiar  topographical 
formation  of  the  earth  forming  the  south  boundary  of  the  valley. 
The  northern  end  of  the  Alleghany  mountains  forms  a  ridge  of 
high  land  of  a  somewhat  circular  form,  with  its  highest  point  near- 
est the  lake,  about  two  miles  west  of  the  gorge  of  Chautauqua 
creek,  at  an  altitude  of  about  seven  hundred  feet  above  the  lake  and 
about  two  miles  from  it.  From  this  point  westward  it  rounds  off 
from  the  lake,  and  begins  to  break  down  in  its  altitude  until  it  it 
lost  in  the  great  plain  of  the  Ohio  and  Mississippi  rivers.  Eastward 
it  retains  its  nearness  to  the  lake  to  a  point  about  three  miles  east  of 
the  village  of  Westfield,  when  it  begins  to  recede  from  the  lake,  and 
to  slowly  reduce  its  altitude,  until  south  of  Fredonia  it  is  from  five 
to  six  miles  from  the  lake.    In  the  towns  of  Sheridan  and  Hanover 
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its  trend  is  chauged  to  the  east.  As  soon  as  its  altitude  decreases, 
and  the  distance  from  the  lake  increases,  the  thermal  stratum  thins 
by  widening,  and  much  of  its  benefits  are  lost  to  the  grape  grower. 
It  will  be  found  by  careful  observation  that  the  soil  of  almost  the 
entire  United  States  is  as  favorable  for  the  growth  of  the  grap  vine 
:a8  is  that  of  this  location,  and  the  success  in  grape  culture  would  be 
jnst  as  remunerative  if  the  same  climatic  conditions  existed  as  with 
OS.  Hence  it  is  found  that  the  peculiar  influence  we  have  is 
worth  to  us  four  times  as  much  per  acre  as  the  soil  is. 

Conditions  of  Climate  Favoring  the  Orape, 

[From  the  Transactions  of  tbe  Chantanqna  Horticultural  Society.] 

1.  Exemptions  from  frost,  especially  in  the  fall  months.  The 
vine  begins  to  leaf  about  May  10th  ;  it  is  in  blossom  June  15th  to 
'20th ;  in  90  days  from  the  blossoming  the  early,  and  in  120  days 
the  late  grapes  are  ripe.  •  In  southern  Chautauqua  and  in  parts  of 
Cattaraugus  and  Allegany  counties  the  vine  will  grow,  but  three 
years  ago  in  all  that  section  there  was  a  killing  frost  on  September 
24.  In  this  lake  shore  section,  with  one  exception,  there  has  not 
been  a  damaging  frost  before  October  20  in  twenty-five  years.  In 
1887  the  first  killing  frost  did  not  occur  until  after  the  first  week  in 
November.    . 

2.  The  high  mean  temperature  of  the  summer  months.  In  the 
fierce  heat  and  drought  of  raid-summer,  the  surface  vegetation  of 
the  garden  suilers,  the  pastures  are  scorched  as  by  fire,  but  the 
vine,  sending  its  roots  three,  four  and  even  five  feet  into  the  earth, 
is  able  to  withstand  the  severe  trial  if  the  tillage  is  good. 

3.  Conditions  securing  dryness  of  the  atmosphere  and  perfect  cir- 
<MilBtion  of  air.  Lake  Erie  is  by  far  the  most  shallow  of  the  five 
great  lakes,  having  an  average  depth  of  only  70  feet.  In  conse- 
quence, it  is  sooner  affected  by  the  summer  heat.  In  mid-summer 
we  have  in  the  latter  part  of  the  day  a  constant  lake  breeze  blow- 
ing inland,  and  during  part  of  the  night  a  contrary  current.  Going 
back  from  the  water,  the  land  gradually  rises  in  a  succession  of  ter- 
races. June,  July  and  August  are  the  dangerous  months  for  dis- 
ease, and  just  then  is  experienced  this  climatic  condition  of  dryness 
and  high  temperature.  Bulletin  No.  7,  Botanical  Division,  Depart- 
ment of  Agriculture,  1888,  says :  "At  Sandusky,  on  the  shore  of 
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Lake  Erie,  the  loss  from  black  rot  in  1887  was  only  four  or  fire  per 
cent. ;  the  same  was  true  at  Fredonia,  Dankirk  and  Brocton  in  Kew 
York,  and  in  all  these  places  tha  absence  of  dews  or  fogs  daring 
this  year  was  marked,  fn  Tennessee  grape  culture  is  really  not  re- 
munerative except  above  the  limit  of  fogs.  Thus,  upon  the  plateaus 
of  the  Cumberland  there  is  a  Swiss  colony  that  cultivates  the  yine 
successfully,  and  upon  the  lower  hills  of  Ashland  county,  Ives  seed- 
ling gives  moderately  good  crops,  although  black  rot  is  more  fre- 
qnent ;  but  upon  the  Cumberland  river,  where  thick  morning  fogs 
are  frequent,  and  where  the  temperature  is  high,  vine  products 
amount  to  almost  nothing." 

In  the  discussion  which  followed,  Mr.  Christy,  of  Hanover,  said 
that  wherever  the  lake  breeze  strikes  the  inland  without  any  inter- 
ruption, we  do  not  have  serious  frosts. 

Mr.  Rathbun,  living  near  Smith  Mills,  said  he  planted  a  Delaware 
vineyard  in  1863.  Dela  wares  have  never  failed  to  prod  ace  a  crop 
and  have  never  been  injured  by  the  frosts. 

Mr.  Ryckman,  of  Brocton,  said  that  Hanover  is  a  larger  town 
than  Portland,  and  there  is  much  good  land  for  grapes  in  it.  I 
shonld  select  the  land  back  upon  the  foot  hilk,  even  if  it  should  be, 
as  much  of  it  is,  very  poor  for  ordinary  farming.  On  the  foot- 
hills, the  Salem  does  well.  In  planting,  he  preferred  grass  or  sod 
ground  to  stubble.  You  need  not  hesitate  to  set  a  vineyard  because 
the  land  is  not  broken  up. 

From  the  address  of  Hon.  B.  P.  Marvin  (late  Justice  of  the  So* 
preme  Court  in  the  Eighth  District)  at  the  meeting  of  the  society 
in  Brocton : 

'^In  1850,  before  grape  growing  had  started  much,  while  holding 
court  in  Cattaraugus  county,  I  met  young  Mr.  Deveraux,  the  son  of 
a  prominent  Utica  man,  who  to  my  great  surprise  told  me  that  we 
had  in  northern  Chautauqua  a  great  grape  country.  He  had 
traveled  through  all  the  great  grape  regions  of  Europe.  I  asked 
him  why  he  considered  the  lake  region  good  for  grapes.  He  said  that 
Lake  Erie  is  a  shoal  lake  and  consequently  in  winter  freezes  over. 
The  ice  in  the  spring  keeps  vegetation  back  and  gives  a  later  spring 
than  farther  west  around  deeper  lakes.  Thus  we  avoid  late  spring 
frosts.    During  the  summer,  owing  to  its  shallowness,  the  lake 
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becomes  warmer  than  either  of  the  other  lakes,  and  this  warm 
water  gives  to  this  section  a  long,  beautiful  autumn  with  plenty  of 
time  to  ripen  the  grape  to  perfection." 

Why  I  Sow  Rye  in  the  Vineya/rd^  hy  O,  Shoenfeld. 

In  the  months  of  July  and  August,  when  the  vineyards  should 
be  clean  and  exposed  to  the  sunlight  the  organic  matter  in  the  soil 
is  broken  up,  and  nitrification  proceeds  rapidly.  Nitrogen  being 
the  most  valuable  and  costly  as  well  as  the  most  subtle  element  of 
plant  food,  is  then  easily  lost  by  leaching  during  our  fall  and  spring 
rains.  To  prevent  this,  in  the  latter  part  of  August  I  sow  rye  in 
the  rows  of  the  grapes.  The  rye  will  thoroughly  penetrate  the 
ground  with  its  roots  during  the  wet  season,  take  up  and  store 
available  plant  food  for  the  next  season,  when  the  vine  will  appro- 
priate it,  besides  putting  the  land  in  just  that  mechanical  condition, 
when  plowed  under,  to  make  the  plants  thrive.  The  plants  want 
organic  matter  to  work  upon  and  plenty  of  heat,  a  moderate  amount 
of  moisture,  just  the  right  conditions  m  which  the  vineyard  should 
be  during  June  and  July  to  the  middle  of  August. 

By  adding  potash  and  phosphoric  acid,  if  not  in  abundance 
already  in  the  soil,  the  plant  food  for  the  vines  is  complete.  I  con- 
sider such  a  coarse  better  and  safer  than  using  stable  manure 
instead.  The  valuable  parts  of  manure  are  precisely  the  same  as  in 
fertilizers,  viz.,  nitrogen,  potash  and  phosphoric  acid.  Its  value 
over  commercial  fertilizers  lies  in  its  fiber,  or  vegetable  substance ; 
but  this  fibre  can  be  added  by  the  rye. 

Following  this  paper  Mr.  Shoenfeld  read  a  statement  of  a  vine- 
yard of  one  and  one-half  acres,  whieTi,  before  being  improved  by 
plowing  under  rye  for  a  term  of  years,  produced  a  crop  hardly 
worth  harvesting.    In  1892  the  yield  was  1,184  nine  pound  baskets. 

3.     PUBLIOATION. 

The  character  of  the  publication  which  has  been  made  under  the 
auspices  of  the  Experiment  Station  Extension  Bill  has  already  been 
discussed.  After  conferring  with  the  Commissioner  of  Agriculture, 
it  was  decided  to  number  these  extension  bulletins  consecutively 
in  our  regular  series,  tbas  avoiding  the  complications  which  would 
arise  from  two  independent  series.    Fifteen  bulletins  (comprised 
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between  Nos.  69  and  87,  inclusive)  were  published  from  the  Sist 
grant  (1894).  Fifteen  bulletins  have  also  been  published  from  the 
second  fund,  but  several  more,  for  which  the  work  is  already  com- 
pleted, are  awaiting  publication  from  the  unexpended  funds  now  in 
our  hands.     The  complete  list  of  these  bulletins  to  date  is  as  follows : 

No.  Title.  Author.  BngraTtngi.   Fi«9«. 

69 .  Hints  on  the  Planting  of 

Orchards L.  H.  Bailey ....  7  16 

70.  The  Native  Dwarf  Cher- 

ries   L.  H.  Bailey 6  12 

71.  Apricot  Growing  in  west- 

ern New  York L.  H.  Bailey 12  28 

72.  The    Cultivation    of    Or- 

chards    L.  H.  Bailey 4  22 

7i.  Impressions  of  the  Peach 
Industry  in  western 
New  York L.  H.  Bailey ....         16  30 

75 .  Peach  Yellows '. . .  L.  H.  Bailey ....  8  20 

76.  Some  Grape  Troubles  in 

western  New  York E.  G.  Lodeman. .  7  46 

77.  The  Grafting  of  Grapes. .  E.  G.  Lodeman . .         17  22 

79.  Varieties  and  Leaf -Blight 

of  the  Strawberry L.  H.  Bailey 11  26 

80.  The    Quince    in     western 

New  York L.  H.  Bailey. ...         18  28 

81  •  Black-Enot  of  Plums  and 
Cherries,  and  Methods 
of  Treatment E.  G.  Lodeman . .  7  24 

83.  A  Plum  Scale  in  western 

New  York M. V.  Slingerland.  6  M 

84 .  The  Recent  Apple  Fail  ures 

of  western  New  York . .  L.  H.  Bailey 11  34 

(1  colored) 

86 .  The  Spraying  of  Orchards, 

Apples,  Quinces,  Plums.  E.  G.  Lodeman . .  9  34 

87.  The  Dwarf  Lima  Bean..   L.  H.  Bailey 15  84 

90.  The  China  Asters;    with 

Remarks   upon    Flower 

Beds L.  H.  Bailey. . . .         12  M 
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I  No.  Title.  Author. 

91.  BeceDt  ChryBantheinums.  Michael    Barker. 
93.   The  Cigar-Case-Bearer  in 

western  New  York M.V.  Slingerland. 

"Winter  Muskmelons L.  H.  Bailey . . . 

ti.  H.  Bailey . . . 
E.G.  Loderaan. 


EogravlDgB.    Pages. 

6  32 


95. 

96 .  Forcing-hoase  Miscellanies. 


98.  Cherries (L.H.Bailey... 

(G.  H.  Powell.. 

99 .  Blackberries L.  H.  Bailey . . . 

100 .  Evaporated  Raspberries  in 

western  New  York L,  H.  Bailey 

101.  Notions  about  the  Spray- 

ing of  trees;  with  re- 
marks on  the  Canker- 
Worm L.  H.  Bailey .... 

102.  General   Observations    re- 

specting the  Care  of 
Fruit  Trees  ;  with  some 
reflections  upon  Weeds.  L.  H.  Bailey 

103 .  Soil  Depletion  in  Respect 

to    the    Care  of    Fruit 

Trees I.  P.  Roberts . . . 

104.  Climbing     Cutworms     in 

western  New  York M.V.  Slingerland. 

105.  Revised   Opinions  of  the 

Japanese  Plums L.  H.  Bailey ..... 

109.  Geological  History  of  the 

Chautauqua  Grape  Belt.  R.  S.  Tarr 

110.  Extension  work  in  Horti- 

culture    L.  H.  Bailey 


Total 


12 
12 
11 

15 

15 

28 


8 


21 


14 


24 


335 


20 
20 
44 

24 

26 
40 


24 


26 


22 


50 


30 


38 


42 


862 


This  report  is  necessarily  but  the  merest  outline  of  the  work 
which  has  been  undertaken  in  fulfillment  of  the  requirements  of 
the  bilL  A  large  part  of  such  work  lies  in  the  visiting  of  farms 
and  communities  where  some  difficulty  demands  attention,  in  the 
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giving  of  advice  everywhere  by  person  and  by  letter,  and  of  send- 
ing an  entomologist,  botanist,  or  other  expert  to  investigate  such 
dangers  as  seem  to  threaten  any  horticultural  interest.  The  bill 
has  virtually  carried  the  experiment  station  to  every  horticulturisfs 
plantation,  and  every  constituent  has  been  at  liberty  to  call  for  per- 
sonal aid  whenever  his  troubles  are  of  such  a  character  that  otheiB, 
as  well  as  himself,  are  interested  therein.  All  this  work  does  not 
admit  of  publication,  and  its  value  is  all  the  greater  for  being 
done  in  a  quiet,  unostentatious  way,  with  no  thought  of  public 
recognition. 

A  word  should  be  said  respecting  the  attitude  of  Cornell  Univer- 
sity towards  this  grant  of  funds  for  extension  work.  The  reader 
will  already  have  noticed  that  the  movement  originated  wholly  with 
the  people.  If  the  movement  has  value  to  the  people  of  western 
New  York,  the  advantage  must  necessarily  be  in  proportion  to  the 
public  desire  and  demand  for  it.  It  is  in  every  sense  a  popular 
movement.  Its  prosecution  has  imposed  great  burdens  upon  the 
officers  who  have  had  it  in  charge,  and  it  has  demanded  important 
changes  and  considerable  sacrifice  in  the  accustomed  work  of  the 
university.  On  the]  other  hand,  the  university  exists  to  serve  the 
people  of  the  state,  and  if  the  people  desire  that  it  undertake  or 
continue  such  an  enterprise  and  are  satisfied  that  it  can  help  them, 
then  the  university,  on  its  part,  stands  ready  to  lend  its  men,  equip- 
ment and  influence  to  assist  the  rural  population,  so  far  as  such  an* 
dertakings  do  not  jeopardize  its  more  legitimate  work.  But  it  must 
be  distinctly  understood  that  this  is  not  a  grant  to  Cornell  lJniver> 
sity,  but  a  grant  to  the  people  to  be  administered  by  Cornell 
University,  and  that  the  university  has  refused,  and  must  continue 
to  refuse,  to  take  any  part,  directly  or  indirectly,  in  forwarding  any 
legislation  connected  with  the  work. 

Respectfully  submitted, 

L.  H.  BAILEY. 

JamAia/n/  10,  1896. 
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Cornell  University,  Ithaca,  February  1,  1896. 
Honorable  Commissioner  of  Agriculture,  Alba/ny: 

Sir. — A  good  friend  once  wrote  us  that  it  might  be  well  enough 
to  make  a  bulletin  on  chrysanthemums  for  florists,  but  that  what 
the  people  really  want  is  a  bulletin  on  cabbages.  We  replied 
that  if  we  make  a  bulletin  on  cabbages,  the  florist  will  write 
that  such  literature  may  be  allowable,  but  that  the  people 
want  a  bulletin  on  sweet  peas.  And  the  florist  may  add,  with 
much  force,  that  whilst  there  are  bulletins  enough  on  cabbages, 
there  are  none  whatever  on  sweet  peas.  All  this  simply  means 
that  the  constituencies  of  a  government  experiment  station  are 
exceedingly  various,  and  that  all,  alike,  help  to  support  it.  There 
are  probably  more  persons  in  this  state  who  grow  sweet  peas  than 
there  are  who  grow  cabbages;  at  least,  such  ought  to  be  the  case. 
There  is  a  wide-spread  feeling  that  flower-growing  is  not  a  com- 
mercial occupation,  but  simply  a  sentimental  one;  yet  people  who 
buy  and  sell  flower  seeds  and  cut  flowers  and  flower  plants,  have 
reason  to  hold  a  contrary  opinion.  Flower-growing,  both  for 
home  and  for  market,  is  rapidly  increasing  in  the  east;  and  of  all 
horticultural  occupations,  this  has  received  the  least  scientific 
attention  in  this  country.  We  shall  be  sorry  to  offend  our  cor- 
respondent a  second  time,  but  we- shall  lay  the  blame  upon  the 
sweet  pea.    The  plant  is  so  attractive  that  we  cannot  help  it. 

In  this  study  of  the  sveet  pea,  I  have  associated  with  me  one 
of  my  students,  who  is  fitting  himself  to  be  a  landscape  gardener. 
Mr.  Wyman  has  made  a  faithful  record  of  our  varieties  during 
the  season,  and  I  am  convinced  that  he  has  good  taste  in  mat- 
ters of  flower-growing.    All  the  detail  work  in  Part  II.  is  his. 

The  bulletin  is  submitted  for  publication  under  Chapter  230 

of  the  Laws  of  1895. 

L.  H.  BAILEY. 
14 


Sweet  Peas. 


I.   General  Sketch  of  the  Sweet  Pea. 

The  improved  sweet  peas  hold  a  leading  place  in  the  returning 
tide  of  the  good  old  flowers.  The  varieties  now  number  many 
over  a  hundred,  where  but  a  few  years  ago  they  were  less  than  a 
dozen.  The  sweet  pea  has  long  been  a  favorite,  for  it  haja  beauty 
of  form  and  color,  attractive  habit,  and  delightful  perfume;  it 
needs  only  a  variety  of  colors,  shapes,  sizes  and  seasons  to  perfect 
it  for  the  amateur's  and  florist's  use,  and  all  this  has  now  been  added 
to  it.  The  sweet  pea  is  one  of  those  fortunate  flowers  which  can 
never  be  developed  into  stiffness  and  formality,  for  the  shape  is 
irregular  and  the  plant  is  a  free  and  random  grower.  However 
much  the  desire  for  oddity  or  formalism  may  conduce  to  the  popu- 
larizing of  other  flowers,  it  can  effect  little  with  the  sweet  pea.  It 
is  unique  and  wayward,  and  if  it  once  loses  its  old-time  freedom,  it 
is  no  longer  a  sweet  pea. 

Yet  there  is  a  tendency  to  develop  the  sweet  pea  beyond  its 
characteristic  limits  of  simplicity  and  daintiness.  The  most  ap- 
parent fault  with  some  of  the  novelties,  if  one  may  judge  from  the 
pictures  of  them,  is  their  arrogant  size ;  but,  fortunately,  I  have 
never  seen  such  peas  in  the  garden.  If  I  were  really  assured  that 
I  should  raise  such  amazing  flowers  as  I  see  in  the  catalogues,  I 
should  certainly  never  buy  the  seed  of  them.  I  should  still  giv« 
my  affections  to  the  modest  Painted  Lady,  whose  presence  still 
graces  the  unconventional  old  gardens.  But  I  do  not  desire  to 
complain  of  the  trade  cuts,  for  I  know  what  a  powerful  magnifier 
a  silver  dollar  is  when  it  is  placed  behind  a  flower ;  and  I  simply 
^*'  make  allowances,"  and  buy.  If  I  get  the  color  and  the  shape  and 
the  texture,  the  degree  of  bigness  is  a  trifling  matter.  Another 
heresy  in  sweet  peas  is  the  desire  for  a  double  flower.  The  form  of 
the  pea  flower  is  its  peculiar  beauty.  The  broad  trim  standard  is 
the  most  perfect  surface  for  the  display  of  color,  and  an  effective 
shield  and  foil  for  the  contrasting  pigments  of  the  wings  and  keel. 
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When  that  simple  standard  is  displaced  by  two  or  three^  and  the 
shield  becomes  shapeless  and  contorted  and  contrary,  the  flower  is 
no  longer  the  sweet  pea  of  the  dear  old  gardens,  but  is  apt  to  be  a 
mussy  and  impudent  thing.  We  want  not  bigger  flowers  and  more 
petals,  but  we  want  more  sweet  peas.  That  is,  we  want  more  pro- 
ductive plants — if  that  is  possible — and  more  flowers  in  the  cluster. 
We  need,  also,  more  very  early  and  more  very  late  varieties,  a  still 
greater  range  in  color,  and  some  improvement  in  the  texture  of  the 
flowers.  But  let  us  keep  to  the  sweet  pea  type.  Those  contrary 
individuals  who  are  always  trying  to  grow  tomatoes  on  potato  plants 
and  strawberries  on  blackberry  bushes,  would  leave  the  world  a 
better  legacy  if  they  were  to  grow  more  tomatoes  on  tomato  plants 
and  better  strawberries  on  strawberry  plants. 

My  reader  wants  to  know  how  these  new  sweet  peas  are  obtained. 
The  process  is  simple  enough,  but,  like  most  simple  things,  it  is  hard 
to  learn  and  harder  to  perform.  The  most  important  part  of  the 
process  is  a  well  laid  plan  of  action  on  the  part  of  the  operator.  He 
must  determine  what  improvement  the  plant  needs.  Then  he  must 
study  the  plant  closely  to  learn  its  habit  of  variation,  and  how  it 
adapts  itself  to  the  different  conditions  in  which  it  is  grown.  He 
will  then  put  himself  in  sympathy  with  the  plant,  simply  trying  to 
improve  or  augment  the  little  differences  which  appear,  and  not  set 
himself  squarely  against  the  line  of  evolution  of  the  plant  by 
attempting  the  impossible.  He  has  a  picture  in  his  mind  of  a  deep 
clear  pink  flower.  Very  well;  he  goes  through  the  rows  of  his 
pink-flowered  varieties  and  marks  those  plants  whose  flowers  are 
nearest  his  ideal.  The  seeds  of  these  plants  are  separately  saved, 
and  sown.  Amongst  the  offspring,  he  again  selects,  and  he  again 
sows,  taking  care  that  his  stock  does  not  become  crossed  with  some 
other  type.  Presently,  his  new  color  is  obtained,  the  seeds  have  got 
in  the  habit  of  ^'  coming  true,"  and  the  brood  is  given  a  new  name 
and  introduced  to  the  trade.  More  often,  however,  the  operator 
has  no  distinct  ideal  in  his  mind,  but  he  watches  his  plants  carefully 
and  every  marked  departure  or  ^^  sport "  from  the  type  is  saved  and 
sown«  From  such  sports  the  greater  part  of  our  novelties,  of  all 
annual  plants,  have  come.  The  sports  are  frequent  enough,  but  it 
requires  rare  judgment  to  distinguish  those  which  will  likely  per- 
petuate themselves,  and  to  carry  on  the  subsequent  selection  by 
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means  of  whieh  they  are  freed  of  their  impnrities  oi-  the  tendency 
atill  to  sport.  If  deeired  vaiiationa  do  not  appear,  then  the  operator 
may  sudeavor  to  start  it  off  by  a  radical  chan^  of  soil  or  treatment, 
or  possibly  by  croBsing.  All  this  means  that  the  caltivator  must 
become  intimately  familiar  with  his  subject  before  he  can  expect  to 
make  much  headway  in  the  origination  of  novelties.  So  it  has  come 
that  the  modem  improved  plants  owe  their  development  largely  to 
one  or  two  careful  and  patient  persons  in  each  generation. 

The  Bweet  pea  has  had  but  one  genius.    He  is  Henry  Eckford, 
who  for  twenty  years  has  giyen  hie  attention  to  this  plant  upon  his 


n.— Henrj  Eckford. 

garden-farm  at  Wem,  in  Shropshire,  England.  He  has  giveuTus 
the  greater  number  of  our  best  improved  varieties.  "When  I  first 
took  up  the  sweet  pea,"  he  writes,  "there  were  six  or  eight  distinct 
Tarietiee  in  cultivation,  and  experts  in  the  art,  as  far  as  I  could 
learn,  had  come  to  the  conclusion  that  it  eoiild  not  be  further  im- 
proved, and  in  the  first  two  or  three  generations  of  the  work  it 
appeared  a  fair  conclusion ;  but  I  should  say  that  I  bad  been  for 
many  years  working  on  the  improvement  of  various  florist  flowersj 
and  which  had  proved  so  eminently  successful  that  a  first  rebuff  did 
not  deter  me  from  furtlier  attempts,"     In  our  own  country,  the 
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work  has  now  been  taken  up  by  Rev.  W.  T.  Hutehins,  of  Indian 
Orchard,  Massachuietts ;  and  it  has  remained  for  him  to  make  the 
first  important  attempt  to  write  any  account  of  the  modern  sweet 
pea.  His  booklet,  "All  About  Sweet  Peas,"  appeared  in  1894; 
and  he  has  been  and  is  still  the  most  devoted  grower  and  champion 
of  sweet  peas  upon  this  side  of  the  Atlantic.  This  is  not  saying 
that  he  is  the  largest  grower,  for  this  honor  is  held  by  C.  C.  Morse 
&  Co.,  of  California,  whose  crop  of  sweet  peas  covered  250  acres  in 
1895,  and  this  firm  ha6  also  produced  a  number  of  excellent  varieties. 
But  Mr.  Hutchins  is  an  amateur  sweet  pea  critic,  whilst  Mr.  Morse 
grows  the  seeds. for  market.  W.  Atlee  Burpee  &  Co.,  of  Philadel- 
phia, were  amongst  the  first  retail  seedsmen  to  take  up  the  sweet 
pea.  The  first  sweet  pea  show  of  any  note  in  this  country  was  held 
under  the  inspiration  of  Mr.  Hutchins  at  Springfield,  Mass.,  in  1893. 

Although  this  great  improvement  in  the  sweet  pea  is  so  recent^ 
the  plant  has  been  long  in  cultivation.  It  is  native  to  Italy,  and 
was  introduced  into  England  about  1700.  Its  Latin  name,  ZcUhyru^ 
odoratv^^  was  given  by  Linnseus  in  1753.  In  1754,  Philip  Miller^ 
a  famous  English  garden-botanist,  speaks  of  two  distinct  varieties  in 
the  fourth  edition  of  his  "  Gardener's  Dictionary  '^ :  "  One  of  these 
hafi  palered  Flowers,  which  is  commonly  called  by  the  Gardeners^ 
Painted-lady  Peas;  the  other  hath  intire  white  Flowers:  both  these 
may  be  allowed  a  Place  in  the  Borders  of  the  Flower-garden,  for 
the  sake  of  Variety."  William  Curtis  had  a  colored  plate  of  a 
purple  form  in  his  ^^  Botanical  ^Magazine"  in  1788,  and  speaks  as 
follows  of  the  plant :  '^  There  is  scarcely  a  plant  more  generaUy  cul- 
tivated than  the  Sweet  Pea,  and  no  wonder,  since  with  the  most 
delicate  blossoms  it  unites  an  agreeable  fragrance.  Several  varieties 
of  this  plant  are  enumerated  by  authors,  but  general  cultivation 
extends  to  two  only,  the  one  with  blossoms  perfectly  white,  the 
other  white  and  rose-colored,  commonly  called  the  Painted  Lady 
Pea.  *  *  *  They  have  both  been  introduced  since  the  time  of 
Parkinson  and  Evelvn." 

In  America,  M'Mahon  mentions  the  sweet  pea  amongst  his 
"hardy  annual  flower-seeds,"  in  his  "Gardener's  Calendar,"  in  1806. 
He  knew  five  varieties,  as  follows : 

Var.  albis  (white). 

Var.  cameo,  old  Painted  Lady. 
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Var.  roseo,  new  Painted  Lady  or  Scarlet. 

Var.  cseruleis  (blue). 

Var.  atropurpureo  (dark  purple). 

Thomas  Bridgeman,  in  his  *' Young  Gardener's  Assistant,"  1838, 
mentions  "  Sweet  Peas,  of  various  descriptions  and  colors.  Lathy- 
rus  odoratus,  var.  alba,  purpurea,  rosea,  striata,  etc."  Edward 
Bayers,  in  "American  Flower  Garden  Companion,"  1838,  speaks  of 
sweet  peas,  "  purple,  scarlet,  white,  pink,  pink  and  white  or  painted 
lady."  Buist,  of  Philadelphia,  writes  that  they  are  "  well  deserving 
of  culture,"  and  says  that  there  are  "many  varieties,"  in  his 
"  Flower  Garden  Directory,"  1845.  Yet  they  could  not  have  been 
very  widely  grown  at  this  time,  for  Eley's  "American  Florist,'^ 
which  appeared  in  the  same  year  at  Hartford,  does  not  mention 
them.  In  1851,  Breck  writes  in  his  "  Book  of  Flowers"  that  sweet 
peas  are  "  deservedly  one  of  the  most  popular  annuals  which  enrich 
the  flower-garden.  The  varieties  are  white,  rose,  scarlet,  purple, 
black  and  variegated.  Every  variety  should  be  sown  by  itself  in 
circles  about  a  foot  in  diameter,  three  or  four  feet  from  any  other 
plant."  The  custom  of  giving  designative  personal  or  descriptive 
names  to  varieties  of  annual  flowers  was  scarcely  known  forty  or 
fifty  years  ago,  and  we  do  not  know  just  what  types  were  then  in 
cultivation.  The  loose  vernacular  or  Latin  names  were  used  rather 
more  for  groups  or  strains  of  color  than  for  any  particular  minor 
variation  as  the  names  are  in  these  days,  when  we  have  so  greatly 
refined  the  choice  and  descriptions  of  garden  plants.  The  first  dis- 
tinct note  6i  the  recent  popularizing  and  diffusion  of  named  sweet 
peas  in  this  country  came  in  1889  with  the  introduction  of  the 
Blanche  Ferry,  which  is  an  improvement  of  the  old  Painted  Lady, 
and  which  is  still  one  of  our  best  varieties  when  grown  from  care- 
fully selected  seeds.  This  variety  was  found  in  a  garden  in  north- 
em  New  York  by  W.  W.  Tracy,  of  the  firm  of  D.  M.  Ferry  &  Co. 
C.  L.  Allen  writes  as  follows  of  its  evolution,  in  "American  Agri- 
culturist," for  September  7,  1895:  "The  farmer's  wife  had  for 
years  been  in  the  habit  of  saving  her  own  seeds,  starting  with  the 
old  and  well-known  Painted  Lady.  In  the  heavy  loam  of  her 
garden,  and  with  the  much  shorter  season  of  growth  there  than 
in  Europe,  this  made  a  more  rapid  growth,  and  annually  became 
more  dwarf  in  habit.     At  the  same  time  it  became  a  ^cropper,' 
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that  is,  all  the  flowers,  that  in  other  climates  would  have  a  much 
longer  period  in  which  to  develop,  here  appeared  nearly  all  at  the 
same  tinae  if  not  cut.     Thus  in  a  few  years  a  dwarf  and  very  free 


74.— Tangier  Scarlet  Pea  (LathTTUs  Tingltanus).    Half  size. 

flowering  type  was  established,  which  remains  constant  in  our 
country.  The  success  that  greeted  the  introduction  of  this  variety, 
and  the  fact  of  its  having  been  developed  here,  stimulated  our 
growers  to  extra  exertion,  "not  only  to  grow  sweet  peas  as  a  crop, 
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but  to  watch  for  yariatiotte  which  a  change  of  climate  is  sure  to  pro- 
duce. The  resalt  is  we  have  found  that  sweet  peas  can  be  aboQt  as 
cheaply  grown  here  as  the  common  6eld  pea.  Eat  more  important 
still  is  the  fact  that  all  our  well-known  sorts  are  more  prolific  when 
the  seeds  have  been  grown  here.  The  introduction  of  new  varieties, 
as  well  as  new  types,  is  one  of  the  marked  features  of  our  industry." 

Before  going  further,  the  reader  should  be  reminded  that  there  are 
two  other  closely  related  species  of  peas  in  cultivation  for  their 
flowers,  and  one  of  them,  the  Tangier  Scarlet,  is  even  called  a  sweet 
pea.     This  Tangier  pea  is  Lathyrua  Tmgitanua  (Fig.  74).     It  has 
been  in  cultivation  longer  than  the  sweet  pea,  having  been  intro- 
duced into  England  as  early  as  1680,     Curtis   figures   it  in  the 
"  Botanical  Magazine"  in  1790, 
and  speaks  of  it  as  follows: 
"  The  Tanker  Pea,  a  native 
of  Morocco,  cannot  boast  the 
agreeable  scent,  or  variety  of 
colors  of  the  sweet  pea;  nor 
does  it  continue  so  long  in 
flower;   nevertheless  there  is 
a  richness  in  the  color  of  its 
bloesoms,  which  entitles  it  to 
a  place  in  the  gardens  of  the 
carious."     It  bears  an  attrac- 
tive purple  flower,  with  a  large 
standard  and  small  wings,  and 
blooms  earlier  than  the  true 
•weet  peas.    It  is  also  known 
for  its  very  narrow  and  long 
leaflets,  generally   2-flowered 
peduncles,  and  long,  flat,  hair- 
less pods. 

The  other  pea  to  which  I 
wish  to  refer  is  Lathyrus  lati- 

foUua  (Fig.  75),  the  perennial     re.-Pe™ntoi  or  E^ru-ting  Pe..  (LMhjruB 
or  everlasting  pea.  This  plant,  uintoiiua.) 

a  native  of  Europe,  has  been  long  in  cultivation,  although  it  appears 
never  to  have  received  special  attention,  since  there  are  only  three 
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or  four  well  marked  varieties  of  it.  Its  leading  forms  are  simply 
known  as  the  red  and  the  white.  It  is  at  once  distinguished  from 
the  sweet  pea,  aside  from  its  perennial  nature,  by  the  many-flowered 
clusters,  the  very  large  standard,  the  thick  and  stiff  texture  of  the 
scentless  flowers,  the  broad  and  strongly  veined  leaflets,  and  the 
broad  hairless  pods.  It  is  an  excellent  hardy  plant  for  a  mixed 
border  or  for  clambering  over  rocks^or  other  low  objects.  1  have 
several  plants  of  it  growing  against  a  tennis  screen,  and  thej  bloom 
most  profusely  in  late  spring  and  early  summer.  It  is  a  profuse 
seeder,  and  the  pods  should  not  be  allowed  to  form  if  continued 
bloom  is  desired.     It  propagates  readily  by  seeds  and  by  cuttings* 

Where  cmd  How  to  Orow  Sweet  Peas, 

The  sweet  pea  is  such  an  unconventional  and  domestic  flower 
that  it  is  unsuited  to  formal  beds  or  to  an  obtrusive  position  on  the 
lawn.  It  is  one  of  those  flowers  which  we  enjoy  the  more  if  it  is 
somewhat  hidden  from  the  public  view,  and  is  restricted  to  the 
more  private  and  personal  parts  of  the  grounds.  It  is  preeminently 
a  flower  for  the  back  yard,  A  rear  or  side  border,  against  a  fence 
or  other  background,  is  a  good  position  for  it.  The  plant  is  always 
attractive  when  seen  clambering  over  bushes,  but  it  rarely  thrives 
well  when  planted  close  under  shrubbery  unless  it  is  grown  in  a  box 
or  large  pot  of  rich  earth  plunged  into  the  ground,  to  remove  it 
from  the  competition  of  the  roots.  If  one  is  to  raise  a  considerable 
quantity  of  sweet  peas,  they  may  be  planted  in  rows  and  allowed  to 
run  up  a  screen  of  chicken-wire ;  or,  if  one  can  take  the  pains  to  tie 
them  occasionally,  a  trellis  may  be  made  of  four  or  five  strands  of 
fence-wire,  like  a  half-size  grape  trellis.  On  ^ood  soil  most  varieties 
will  reach  a  height  of  four  or  five  feet. 

If  sweet  peas  are  to  continue  to  bloom  throughout  the  season, 
the  soil  must  be  rich  and  capable  of  holding  moisture.  A  thin, 
dry  soil  will  not  grow  good  peas.  In  light  soils  it  is  well  to  apply 
a  liberal  dressing  of  manure  to  the  soil  in  the  fall,  plowing  it 
under  very  early  in  the  spring;  and  in  addition  to  this,  a  dressing 
of  some  concentrated  fertilizer  in  the  spring  will  be  useful.  Bat 
the  chief  thing  is  moisture.  The  land  must  be  well  and  deeply 
fitted,  to  increase  its  water-holding  capacity.  It  is  ordinarily  ad- 
vised to  till  the  soil  frequently  after  the  peas  are  planted  until  they 
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begin  to  bloom,  at  which  time  all  cultivation  should  cease.  I  do 
not  believe  that  this  is  safe  advice.  The  land  becomes  hard  by 
constant  tramping  of  visitors  when  the  plants  are  in  bloom,  and 
the  evaporation  from  the  soil  is  thereby  greatly  increased.  A 
heavy  mulch  of  straw  or  litter  may  be  placed  on  the  soil  when  the 
plants  begin  to  bloom,  to  conserve  the  moisture;  but  if  the  rows 
are  far  enough  apart  to  allow  of  it,  a  frequent  stirring  of  the  soil  all 
through  the  season  with  a  horse  or  hand  cultivator  will  be  found 
to  be  the  most  efficient  conservator  of  moisture.  The  plants  also 
endure  dry  weather  better  when  thinly  planted.  We  like  to  have 
the  plants  six  or  seven  inches  apart  in  the  row.  Our  own  test  in 
1895  comprised  four  rows  each  150  feet  long,  and  three  feet  asun- 
der, in  heavy  clay  loam.  The  vines  were  trained  on  five  horizon- 
tal wires,  making  a  trellis  three  or  four  feet  high.  The  land  was 
stirred  with  a  horse  and  cultivator  about  eveiy  week  all  summer 
long.  The  result  was,  that  although  we  had  a  prolonged  drought, 
we  had  sweet  peas  in  abundance  from  early  July  until  October. 

Deep  planting  also  enables  the  sweet  pea  to  resist  dry  weather. 
It  is  a  good  plan  to  make  furrows  four  or  six  inches  deep,  drop 
the  peas  in  the  bottom  and  cover  an  inch  or  so.  Then,  as  the 
plants  grow,  the  earth  is  gradually  filled  in  about  the  plants,  until 
the  furrow  is  full.  If  there  is  danger  that  these  furrows  will  fill 
with  water,  and  hold  it  for  some  time,  the  peas  should  be 
planted  more  shallow  and  the  furrows  filled  at  once.  Early 
planting  is  also  desirable.  In  this  latitude  we  can  plant  as  early 
as  the  first  of  April,  on  warm  soil, — that  is,  a  month  before  hard 
frosts  have  ceased.  The  sweet  pea  is  a  hardy  plant,  and  the  seed 
is  not  injured  by  much  cold  weather.  I  have  known  good  results 
from  planting  seeds  in  the  fall,  but  this  practice  is  unreliable  in 
the  northern  states.  I  doubt  if  it  can  be  recommended  with  full 
confidence  north  of  Norfolk.  But  even  if  the  seeds  are  got  in  late 
and  shallow,  the  plants]  may  be  carried  through  by  a  little  extra 
attention  to  tillage.  Our  test  of  1895,  of  which  I  have  spoken, 
was  inaugurated  so  late  that  we  thought  it  inadvisable  to  delay 
matters  by  deep  planting.  8o  we  planted  the  seed  about  two  to 
three  inches  deep,  on  the  last  day  of  April,  and  our  sweet  peas 
were  the  admiration  of  the  community.  If  there  are  any  secrets  in 
the  growing  of  sweet  peas,  they  are  these :     A  rich,  well- prepared 
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soil,  early  and  rather  deep  planting,  picking  of  the  pods  as  soon  as 
they  form,  and  the  judicious  selecting  of  seed  and  varieties. 

There  is  some  inquiry  as  to  the  forcing  of  sweet  peas.  Oar  ex» 
perience  in  this  matter  is  very  limited.  It  is  generally  thought  to 
be  best  to  b6w  the  peas  early  in  winter  in  a  cool  house  amongst 
other  things  —  as  carnations  —  and  let  them  take  their  time  for 
growing.  When  the  sunny  days  come  in  March  and  April,  they 
may  be  expected  to  bloom. 

The  Varieties  of  Sweet  Peas. 

All  the  foregoing  requirements  are  easy  enough  to  meet  save  the 
last  —  tbe  selection  of  varieties.  The  kinds  are  now  so  nnmeroos 
and  so  various  that  the  amateur  may  be  perplexed  in  the  choice. 
Of  course  much  depends  upon  the  taste  of  the  grower.  One  should 
always  be  sure,  also,  to  have  enough.  The  beauty  of  flowers  lies 
largely  in  the  generosity  and  profusion  of  them. 

The  grower  should  also  have  a  good  variety  in  color  and  shape, 
and  this  is  best  obtained  by  purchasing  the  best  named  varieties, 
and  making  the  mixture  to  suit.  If  I  were  confined  to  six  varie- 
ties, I  think  that  I  should  choose  the  Improved  Painted  Lady  or 
a  pure  type  of  Blanche  Ferry,  Apple  Blossom,  Emily  Henderson, 
Mrs.  Gladstone,  Butterfly  and  Countess  of  Eadnor.  But  there  are 
twenty  varieties  which  even  the  average  flower-lover  may  grow  with 
great  satisfaction.  F.  Schuyler  Mathews,  in  his  "  Beautiful  Flower 
Garden"  (1894),  speaks  as  follows  of  his  method  of  growing  sweet 
peas  and  his  choice  of  varieties.  I  am  glad  to  transcribe  his  ac- 
count, because  Mr,  Mathews  regards  the  subject  from  the  artist's 
standpoint.  "My  own  method  of  arranging  sweet  pea  vines  is 
confined  to  a  fence  or  hedge  row,  which  I  create  out  of  chicken- 
yard  wire  and  rustic  posts.  This  fence  serves  the  double  purpose 
of  a  thing  of  beauty,  and  a  barrier  against  the  roaming  cow,  who 
by  the  way,  frequently  takes  toll  in  the  shape  of  a  fine  bunch  of 
my  favorite  Boreattons.  The  varieties  which  are  most  attractive  in 
color  are : 

Boreatton,  red-purple  and  violet. 

Mrs.  Sanky,  white. 

Lottie  Eckford,  white,  blue-edged. 

Orange  Prince,  scarlet  pink  and  rose  pink. 

Blanche  Ferry,  pink  and  white. 
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Cardinal,  red-crimson  and  red-scarlet. 

Grand  Bine,  ultramarine-pnrple  and  purple- crimson. 

Primrose,  cream-j^Uow. 

With  all    deference  to  a  perfect  harmony  of 

color,  I  may  add  that  there  is  really  very  little,  discord  to  be  found 
in  an  indiscriminate  mixture  of  all  varieties." 

A  more  detailed  account  of  the  merits  of  the  various  sweet  peas 
which  we  have  grown  will  be  found  in  the  descriptive  list  in  Part 
n.  But,  after  all,  it  does  not  matter  so  much,  as  I  have  said,  what 
varieties  one  plants  as  it  does  that  he  plants,  and  plants  generously. 
One  can  scarcely  obtain  such  a  profusion  of  color  and  fragrance 
throughout  the  season  from  any  other  flower.  Mr.  "W.  N.  Craig 
contributes  to  "  Garden  and  Forest,"  the  following  record  of  the 
productiveness  of  sweet  peas:  "We  have  never  tested  individual 
plants,  but  last  year  we  kept  a  record  of  the  spikes  cut  from  a  row 
sixty  feet  long,  partly  composed  of  the  Eckford  varieties  and  partly 
of  good  mixed  sorts.  The  tirst  flowers  were  cut  on  June  11th,  and 
the  last  on  October  the  20th.  The  number  gathered  for  each 
month  was  as  follows :  June,  2,000 ;  July,  17,600 ;  August,  18,000; 
September,  6,400;  October,  8,500;  total,  47,500.  Besides  this, 
large  numbers  went  to  seed,  and  probably  the  row  would  have 
yielded  60,000  spikes  if  it  had  been  carefully  picked  over." 

The  varieties  of  sweet  peas  with  which  Mr.  Eckford  began  his 
work,  as  given  by  Mr.  Hutchins,  are  seven,  as  follows :  Light 
Blue  and  Purple,  Painted  Lady,  Common  White,  Scarlet,  Scarlet 
Striped,  Dark  Striped,  Black.  Most  or  all  of 
these  Mr.  Hutchins  would  now  discard;  and 
he  also  adds  (1894)  the  following  to  the  list  of 
those  which  are  superseded  by  better  varieties : 
Adonis,  Crown  Prince  of  Prussia,  Vesuvius, 
The  Queen,  Carmen  Sylva,  Queen  of  England, 
Empress  of  India,  Isa  Eckford,  Bronze  Prince, 
Black,  Purple  Brown  Striped,  Scarlet  Invinci- 
ble. Yet  several  of  these  varieties  are  still  fav- 
orites with  us;  and  for  myself,  I  should  place 
Empress  of  India  in  a  list  of  my  second  or  third 
half>dozen.  This  simply  illustrates  the  old 
aphorism  that  there  is  no  accounting  for  tastes. 
So  long  as  one  likes  the  varieties  which  he 
grows  it  does  not  matter  what  names  they  bear,     ^"^ow^rf*^** 
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Before  going  farther  the  reader  sboald  stop  loQg  enough  to  notice 
the  tirchitecture  of  the  Bweet  pea  flower  (Fig.  76).  The  broad 
orbicnlar  upper  petal,  a,  ia  the  standard,  banner,  veiillan),  or  shield ; 
the  two  raid-sized  pieces,  w,  are  the  wings,  and  these  close  over  the 
Broalleet  central  portion,  comprised  of  two  connivent  parts,  called 
the  keel,  k.  When  the  sweet  pea  attempts  to  become  doable  ths 
dnplicatioa  asuolly  appears  in  the  standard,  which,  instead  of  com- 
prising bnt  a  single  piece,  may  be  formed  of  two  or  three  or  four 
petals.  This  is  well  shown  in  Fig.  77,  in  which  the  expanded 
flower  ie  seen  to  have  three  standards.    There  is  no  double  variety 


71.— Double  pea.    Tha  Bplandor 

of  eweet  pea,  bnt  most  of  the  Improved  types  tend  to  duplicate  the 
standard,  and  some  varieties  will  give  from  20  to  5U  per  c^it.  of 
these  monstrosities,  when  grown  upon  strong  soil.  In  other  worde^ 
there  is  a  general  and  cumulative  tendency  towards  doubling,  as  tlie 
species  is  improved,  but  the  seeds  of  doable  flowers  of  any  particolir 
variety  do  not  necessarily  produce  double  flowers.  There  is  evwy 
reason  to  expect,  however,  that  the  time  will  soon  come  when 
doable  peas  will  reprodnce  themselves  as  reliably  as  many  other 
annual  flowers  do ;  bat  aniess  the  prodnct  is  more  shapely  than  any 
thing  which  I  have  yet  seen,  I  shall  be  ready  to  quit  sweet  pau 
when  I  am  obliged  to  grow  double  ones. 
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Another  word  may  be  said  npon  the  size  of  the  sweet  pea  flower. 
The  accompanying  engraving  (Fig.  78)  shows  three  types  of  peas, 
exactly  natural  size.  All  illustrations  of  objects  which  have  depth 
and  rotatidity  in  them,  look  smaller  than  the  objects  which  they 
represent,  until  the  eye  becomes  trained  to  see  the  perspective  and 
the  solidity  in  the  picture.  The  small  flower,  on  the  left,  is  the 
RislDg  San,  It  is  about  the  size  of  the  sweet  peas  of  the  last  gen- 
eration. The  flower  on  the  rigiit  is  Etna,  and  is  of  good  size,  aa 
sweet  peas  go.  The  middle  flower  is  Dorothy  Tennant,  and  is  one 
of  the  modern  grandiflora  type.  The  flower  is  large  enough  for  a 
good  sweet  pee,  in  my  opinion,  although  it  might  he  somewhat  en- 
larged without  losing  its  daintiness.  Yet  this  flower  measures  only 
an  inch  and  a  quarter  across,  whilst  a  catatalogue  illustration  before 


78.— Three  CypIo«l  lizea  o(  eweel  p«a  flowers. 

me  has  them  two  inches  acrosa.  I  do  not  deny  that  sneh  peas  are 
possible,  with  high  culture  and  pruning,  but  it  is  a  fair  question  if 
they  are  desirable.  The  Apple  Blossom,  Fig.  80,  is  one  of  the 
grandiflora  type,  a  development  from  the  old  Painted  Lady,  but  the 
illustration  is  the  merest  trifle  oversize.  All  the  other  pictures  of 
varieties  in  this  bulletin,  except  Fig.  74,  are  exactly  natural  size, 
and  are  made  from  flowers  grown  in  ordinary  conditions,  in  too 
thick  planting. 

Along  with  the  increasing  tendency  towards  doubling  of  the 
flowers,  the  sweet  pea  has  also  developed  a  tendency  to  enlarge  the 
flower  cluster.  This  often  cemes  as  a  result  of  fascittion  or  ab- 
normal broadening  of  the  stem.  As  many  as  eight  perfect  flowers 
were  developed  in  some  clusters  of  Apple  Blossom  in  our  planta- 
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tion  last  year,  with  no  dimiantioD  Id  the  size  of  the  flowers,  wbiltt 
the  normal  nimiber  is  only  three.  Fig.  80  shows  this  angments- 
tion  of  the  dower  cluster.  Like  the  doubling,  this  enlargement  ot 
the  clnster  is  not  perpetnated  by  seeds,  hut  it  is  not  too  mnch  to 
expect  that  a  permanent  modification  in  this  direction  may  come  in 
the  future. 

Another  intereeting  development  of  the  sweet  pea  is  the  receot 
appearing  of  dwarf  or  non-climbing  forms.    These  have  appeared 


n— TwotypMcrfflavai*.     aUh  macntflcK  (abora),  aod  bailf 

in  Germany,  England  and  California.  This  is  one  of  those  peeai- 
iar  accumulative  effects  of  domestication  which  is  apt  to  appear 
somewbst  simnltaneously  in  widely  separated  regions,  evidently 
largely  becaitBe  an  equal  degree  of  domestication  tends  to  produce 
similar  effects  in  any  number  of  regions.  The  same  thing  i> 
illuBtrated  in  the  dwarf  Lima  beans  (see  onr  Bulletin  87),  and  it 
transpired  long  ago  in  the  common  garden  beans.  The  CaiifornU 
dwarf,  which  is  introduced  this  spring  (1896)  by  Burpee  as  Cnpid, 
was  found  in  a  field  of  peas  in  C.  C,  Morse  &  Co.'s  plantation  in 
1893.    There  was  a  single  plant  of  it.    This  original^plant  vu 
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strong  and  apparently  normal  in  every  way  except  in  its  diminished 
size.  In  1896,  Morse  &  Co.  grew  seven  acres  of  this  Cupid,  and 
all  the  plants  came  true  to  seed.  We  have  not  grown  the  plant, 
but  Burpee  pulled  up  two  entire  full-grown  plants  and  sent  them  to 
us  last  year.  One  of  them  measured  seven  inches  high,  and  the 
other  eight  inches.  The  flowers  were  of  medium  size,  pure  white, 
and  of  good  form. 

It  is  difficult  to  construct  any  classification  of  the  varieties  of 
sweet  peas.  The  best  scheme  for  popular  use  is  thought  to  be  oue 
founded  on  the  color  of  the  flowers.  Yet  there  are  various  well- 
marked  types  of  form  in  the  sweet  pea  flower,  which  should  be 
recognized  in  classifying  them.  The  old-time  type  has  a  broad 
plane  standard,  as  in  Apple  Blossom  (Fig.  80),  and  Countess  of 
Radnor  (Fig.  72).  In  many  of  the  recent  varieties,  the  standard 
is  variously  curled  or  rolled.  One  of  the  best  of  these  newer  forms 
is  that  in  which  the  standard  is  inroUed  or  hooded.  This  is  shown 
to  perfection  in  the  dainty  and  exquisite  Butterfly  (Fig.  82,  best 
seen  in  the  central  flower  and  in  the  uppermost  flower  at  the  right), 
An  opposite  form  of  standard  is  the  reversed  or  revolute,  well  shown 
in  Imperial  Blue  (Fig.  83).  The  form  of  the  flower  also  varies 
when  seen  sidewise.  Consider  Fig.  79.  The  upper  flowers  are 
Alba  Magnifica,  in  which  the  standard  and  wings  stand]  nearly  at 
right  angles  to  each  other,  and,  therefore,  present  a  want  of  connec- 
tion and  homogeneity  which  is  displeasing  to  many  persons.  In  the 
lower  spray,  which  is  Emily  Henderson,  this  fault  does  not  exist, 
and  th^  flowers  present  a  more  united  and  shapely  effect. 

A  8eedman^8  Aocatmt. 

The  reader  will  be  interested  to  know  something  of  the  meth- 
ods  and  trials  of  seed-growers  in  growing  and  breeding  varieties. 
The  following  account  is  written  by  Mr.  Waldo  JRohnert,  one  of 
my  former  students,  tvho  is  associated  with  C.  C.  Moore  &  Co.,  of 
California: 

"  Eight  or  nine  years  ago  the  sweet  pea  was  little  known  as  a 
garden  flower.  It  then  had  little  merit  to  attract  public  atten- 
tion. At  that  time,  Mr.  Eckford  had  done  considerable  work 
and  his  efforts  and  perseverance  were  becoming  apparent.  From 
the  ordinary  tyi)e  and  colors  he  has  improved  the  flower  to  its 

15 
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present  high  standard.  Gross-fertilization  and  selection,  keeping 
the  size,  form,  substance  and  color  constantly  in  mind,  have  had 
a  wonderful  effect.  We  depend  somewhat  upon  sports  for  new 
varieties,  however.  As  each  variety  is  brought  up  to  the  grandi- 
floral  type,  its  liability  to  sport  is  also  increased. 

"  As  the  six  new  varieties  of  C.  C.  Morse  &  Co.  have  resulted 
from  sporting  and  selections,  you  may  be  interested  in  their  his- 
tory. America  is  a  sport  of  Queen  of  the  Isles.  It  was  selected 
to  a  deep  crimson-scarlet  upon  a  white  ground,  large  size,  good 
substance,  bold  and  upright  standard.  It  runs  about  ninety-five 
per  cent  true.  Its  deep  and  contrasting  color  gives  it  a  striking 
appearance.  Bamona  is  a  selection  out  of  Blushing  Beauty.  It 
is  a  delicate  pink  strix>e  upon  creamy-white  ground,  perfectly 
hooded  form,  good  substance  and  grandiflora  size;  very  effective. 
Oddity  was  found  in  a  mixed  lot,  so  its  parentage  is  unknown. 
It  is  odd  because  wings  and  standard  are  peculiarly  hooded,  a  fea- 
ture new  in  the  sweet  pea.  It  comes  perfectly  true  from  seed. 
Juanita  is  a  selection  out  of  Countess  of  Badnor.  It  has  a  deli- 
cate appearance  and  as  its  parent  is  a  back-slider,  only  a  part  of 
it  comes  true.  Grey  Friar  also  adds  a  departure.  Both  wings  and 
standard  are  peculiarly  shaded  or  marbled-purplish  mauve.  It  is 
a  selection  out  of  Senator  and  has  taken  some  time  and  critical 
selection  to  bring  it  to  its  present  standard.  The  vine  is  vigor- 
ous, and,  as  a  rule,  has  four  flowers  to  the  truss. 
•  **  The  prof esional  growers  of  sweet  pea  seed  have  a  good  deal 
of  trouble  to  contend  with  in  the  matter  of  keeping  their  stock 
pure.  Some  varieties  are  very  hard  to  keep  true  to  type,  while 
other  varieties  almost  take  care  of  themselves.  As  a  rule,  nearly 
all  small-flowered  varieties  come  true,  while  the  grandiflora  types 
run  off  more  or  less. 

"  Countess  of  Badnor  and  Dorothy  Tenqant  are  very  hard  to 
keep  true.  Two  years  of  careless  work  in  growing  these  varieties 
will  run  them  into  stripes  and  poor  forms.  Her  Majesty  reverts 
to  Princess  Victoria;  Duke  of  Clarence  runs  into  Her  Majesty 
and  Dorothy  Tennant ;  Mrs.  Eckf  ord  runs  into  Primrose  and  poor 
whites,  while  Primrose  will  lose  its  primrose  effect;  Mrs.  Sankey 
runs  into  poor  Lemon  Queen;  Mrs.  Joseph  Chamberlain  passes 
into  Ovid  and  weak  stripes;  Stanley  goes  into  Boreatton  and  to 
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Boreatton  with  purple  wings;  Peach  Blossom  varies  into  Isa  Eck- 
ford;  Blanche  Burpee  into  Mrs.  Eckford;  Mrs.  Gladstone  into 
pink  stripes;  Emily  Henderson  has  strong  light  blue  and  pur- 
ple and  Blanche  Ferry  tendencies;  Apple  Blossom  runs  into 
Splendor;  Boyal  Bobe  into  Ovid  and  delicate  pinks;  Captain 
of  the  Blues  into  Monarch  and  stripes;  Monarch  into  Duke  of 
Clarence  and  stripes;  Waverly  into  Apple  Blosom. 

"  There  are  now  about  one  hundred  distinct  varieties  of  sweet 
peas,  and  the  question  arises  if  the  limit  of  improvement  in  color 
and  form  is  not  already  reached.  In  what  direction  are  the  grow- 
ers working  to  keep  the  public  interested  in  this  flower?  In  the 
first  place,  all  the  present  varieties  could  be  improved  by  having 
four  flowers  on  each  truss.  The  clear  blue,  lemon-yellow  and 
fiery  scarlet  varieties  are  still  to  come.  A  flower  having  a  blue 
standard  with  white  wings,  to  correspond  with  Blanche  Ferry, 
would  be  a  decided  acquisition.  Such  varieties  as  Meteor,  Lady 
Beaconsfield  and  Blanche  Ferry  should  be  brought  up  to  the 
grandiflora  type.  New  ranges  of  colors,  as  the  apricot  shades, 
are  not  out  of  the  question.  Even  the  size  of  the  present  grandi- 
flora type  could  be  increased  to  a  larger  and  bolder  flower.  Our 
work  with  the  sweet  peA  is  really  only  fairly  begun. 

'^  One  feature  which  should  be  impressed  upon  the  public  is 
that  there  are  types  of  form  in  the  sweet  pea.  We  should  class- 
ify the  varieties  into  forms,  not  into  colors.  When  we  speak  of  a 
certain  color  we  convey  but  a  vague  meaning.  From  a  descrip- 
tion of  color,  no  two  persons  receive  the  same  impression. 

"  In  my  experience,  crossing  has  produced  some  unlooked  for 
results.  Cupid  on  Venus  produced  a  weak  Painted  Lady  of  no 
value.  Penzance  on  Venus  has  produced  an  exceptionally  fine 
pink  of  solid  color  and  good  form.  It  corresponds  with  Boyal 
Bobe,  but  is  larger  and  holds  form  and  color  better.  Ovid  on 
Venus  had  the  same  result,  except  that  the  color  was  a  trifle 
stronger.  Stanley  on  Venus  produced  a  Boreatton;  Ignea  on 
Venus  produced  something  close  to  Princess  Victoria;  Bronze 
King  and  Primrose  on  Venus  made  a  weak  pink  or  no  value; 
Beaconsfield  on  Venus  produced  Beaconsfield.  The  conclusion 
from  these  crosses  is  that  the  stronger  color  predominates  in 
the  cross.    We  cannot  foresee  what  the  result  will  be. 
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"  Of  Eckford's  1895  novelties,  Blanche  Burpee  certainly  taket 
the  lead.  It  is  the  finest  white  to  date.  While  Emily  Henderson 
may  be  considered  a  little  purer  in  color,  and,  on  account  of  its 
free  blooming  habits,  a  better  variety  for  florists,  yet  it  does  not 
possess  the  size  or  gracefulness  of  the  Blanche  Burpee.  The 
stiffness  or  formality  has  always  been  against  the  Emily  Hen- 
derson. Eliza  Eckford  comes  second  in  value  of  Eckford's  1895 
novelties  and  possesses  considerable  merit.  Mrs.  Joseph  Cham- 
berlain is  also  a  decided  acquisition.  Meteor  is  a  decided  im- 
provement on  Orange  Prince,  but  will  not  be  appreciated  until 
it  is  brought  up  to  the  grandiflora  type.  Duke  of  York,  Novelty 
and  Duchess  of  York  come  next  in  order  of  value.'' 

A  Studenfs  Opinion  of  the  Sweet  Peas. 

Mr.  Wyman,  who  has  studied  our  sweet  peas  in  the  field  day  by 
day,  has  given  me  the  following  impressions  of  their  merits  and 
adaptabilities:  "There  is  much  to  interest  the  careful  observer 
in  the  different  types  of  sweet  peas.  In  the  flower  only  three  col- 
ors api)ear,  white,  red  and  blue,  or  rather  purple,  although  the 
bud  is  always  yellow.  While  the  habit  of  the  plant  is  much  the 
same  in  all  varieties,  the  various  colors  and  forms  of  the  blossoms 
present  a  series  of  transitions  throughout  the  species.  One  type, 
represented  by  the  Improved  Painted  Lady,  seemingly  the  foun- 
dation of  many  of  the  improved  so(rts,  is  widely  known.  It  has 
pink  wings  and  a  peculiar  pink-reddish  banner,  upon  both  of 
which  numerous  changes  have  been  wrought.  The  pink  wings 
may  become  whiter  and  whiter,  until  only  the  slightest  tinge  of 
'  pink  is  apparent,  while  the  banner  retains  most  of  its  lurid  hue. 
The  type,  on  the  other  hand,  may  run  to  deep  colors,  the  wings 
pasing  into  purple  and  the  banner  also  becoming  darker.  When 
both  banner  and  wings  become  strongly  purple,  another  type  is 
obtained,  of  which  Cardinal  Wolseley  is  an  example.  Here  the 
banner  is  crimson  and  the  wings  maroon.  The  darkest  and  por- 
ple'st  flowers  belong  to  this  class,  and  are,  also,  the  least  beau- 
tiful. In  other  cases  the  flower  retains  the  purple,  but  it  as- 
sumes a  distinctly  lighter  cast.  Still  another  form  of  the  Painted 
Lady  type  is  a  red-purple,  blotched  with  lavender,  like  the  Coun- 
tess of  Radnor.    Going  back  to  our  original  type  of  the  pink  and 
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red,  we  may  start  again  in  the  first  direction,  towards  a  loss  of 
color.  When  both  banner  and  wings  become  very  light,  as  in 
the  Empress  of  India,  we  have  a  beautiful  salmon,  one  of  the 
softest  shades  in  the  species. 

"  While  the  greatest  variations  of  the  blossoms  appear  in  the 
color,  there  is  also,  though  in  a  lesser  degree,  a  variation  in  form. 
One  tyi)e  spreads  out  a  broad,  rigid  banner;  another,  more  frag- 
ile, folds  its  banner  together  slightly,  while  another  bends  it 
backward.  Still  another  class,  perhaps  the  most  remarkable, 
folds  over  the  lateral  edges  of  its  banner  and  forms  a  hood.  The 
student  loves  to  contemplate  the  flower  and  attempt  to  construct 
some  hypothesis  of  the  means  by  which  these  variations  are 
brought  about.  Here  a  delicate  fibre  has  strengthened  itself, 
and  holds  a  petal  rigidly  in  place.  In  another  fiower  the  fibre  is 
less  sturdy,  and  allows  its  banner  to  curl  and  plait  itself.  In 
another  a  notch  is  taken  from  the  side  of  the  banner,  weakening 
the  rigidity  of  the  structure.  Of  necessity  the  edge  then  curls 
forward  and  we  have  the  hooded  form.  One  can  imagine  a 
change  in  color,  too,  by  a  cell  losing  or  retaining  its  character- 
istic pigment;  and  even  in  health  there  may  come  the  deathly 
purple  which  is  always  sure  to  appear  as  the  blossom  fades. 

"  There  are  so  many  attractive  varieties  that  it  is  difficult  to 
say  which  are  the  leading  ones.  If  a  flaming  color  is  wanted, 
one  may  choose  the  Apple  Blossom,  of  the  old  pink  and  red  type, 
which  surpasses  all  in  brilliancy  and  uniformity  of  color.  It 
gives  the  prettiest  mass  to  be  found  in  all  the  varieties  which  we 
have  grown.  Another  form  of  the  same  type,  the  Improved 
Painted  Lady,  combines  much  of  the  brilliancy  of  the  Apple 
Blossom  with  a  softer  and  much  more  pleasing  finish.  It  is  also 
earlier  and  more  profuse  in  its  bloom.  The  Empress  of  India 
gives  a  delightful  salmon  which,  in  the  beauty  of  its  mass,  ap- 
proaches the  Apple  Blossom,  and  at  the  same  time  is  one  of  the 
prettiest  varieties  for  cutting  for  single  specimens.  The  Countess 
of  Radnor  is  an  expression  of  a  dark  lilac  color  and  a  hooded 
form.  Notwithstanding  its  remarkable  characteristics,  it  is  by 
no  means  a  beautiful  fiower,  because  the  color  seems  to  lack 
character.  The  Butterfly,  of  a  much  lighter  type  of  azure,  is 
perhaps  the  most  charming  of  all.    It  is  pale  lilac  and  delicate. 
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Its  single  flower  is  effective,  and  in  mass  it  gives  a  shade  of  which 
one  never  tires.  It,  too,  is  an  early  and  profuse  bloomer.  Of 
the  whites,  Mrs.  Langtry  is,  perhaps,  the  most  pleasing,  but  im 
surpassed  in  earliness  and  productiveness  by  the  Fairy  Queen. 
Of  the  purples,  Cardinal  Wolseley  stands  foremost  both  in  rich* 
ness  and  harmony  of  color.  Nevertheless,  it  has  a  rival  in  earli- 
ness and  bearing  qualities  in  the  Imperial  Black,  but  it  is  not 
equalled  in  quality.  The  Orange  Prince,  while  only  a  moderate 
bloomer,  must  not  be  overlooked.  It  approaches  the  Painted 
Lady  type,  but  is  characterized  by  its  orange  banner  and  rose- 
pink  wings.  It  is  pretty,  but  not  the  best.  It  is  different  from 
all  the  rest,  and  the  collection  would  be  incomplete  without  it. 
As  to  which  sweet  pea  is  best  of  all,  the  Improved  Painted  Lady 
seems  to  me  to  be  most  satisfactory,  and  I  am  willing  to  cast 
our  lot  with  it. 

**  It  is  a  common  practice  to  show  together  a  number  of  varie- 
ties and  to  call  them  mixed,  but  when  one  tries  it,  he  finds  that 
it  does  not  give  the  satisfaction  which  comes  of  a  single  variety. 
Although  the  colors  may  be  related,  the  mixtures  do  not  produce 
the  harmony  which  is  essential  to  the  best  effects.  If  there  most 
be  a  mixture,  it  is  much  better  to  follow  the  pattern  of  a  single 
flower  by  giving  a  decided  tone  to  the  mass  with  some  one  char- 
acteristic variety,  of  a  profuse  bloom,  as  the  Invincible  Scarlet, 
and  then  touch  it  up  slightly  in  the  two  directions  of  light  and 
shade, — with  a  light  pink,  as  Mrs.  Gladstone,  and  a  white,  as 
Fairy  Queen,  and  perhaps  with  a  moderately  dark  pink  and  pur- 
ple,— the  less  purple  the  better, — as  the  Captain  of  the  Blues, 
discarding  lilacs — which  may  be  good  in  themselves, — and  also 
all  striped  purples,  which  seem  to  be  inappropriate  to  any  orna- 
mentation whatever. 

^'The  use  of  the  sweet  pea  in  ornamental  w(M*k  can  be  best 
understood  by  considering  its  natural  character  and  adaptability. 
It  is  a  common  and  rather  cheap  plant.  It  seems  to  have  some- 
thing in  common  with  weeds  as  well  as  with  refined  exotics.  It 
is  naturally  modest  and  retiring.  It  is  not  improved  by  the  so- 
ciety of  other  flowering  plants.  It  is  beautiful  when  growing  by 
itself  in  masses  in  half -secluded  places,  but  does  not  bear  great 
prominence.    I  remember  to  have  seen  one  place  where  it  looked 
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nncommonly  well,  and  that  was  on  a  rough  woodeD  trellis,  sar- 
roanded  by  half-grown  graBS,  a  (ew  feet  from  a  dingy  oninterest- 
ing  wooden  house,  on  the  side  where  no  one  ever  came.  In  an 
ordinary  well-kept  flower-garden,  where  the  beds  are  laid  oat  by 
tbemselTes,  it  may  sometimes  appear  to  advantage,  bat  it  seems 
wholly  out  of  place  in  a  strictly  formal  bed. 


SO.~A.pti]c  BloHom.    An  abaorniKl  4-aowered  tnua. 

"  All  that  has  been  said  refers  to  the  growing  plant  and  flower. 
More  properly,  the  use  of  the  sweet  pea  bloom  is  in  the  boaqnet. 
Ifo  place  then  is  so  exalted  but  that  it  adds  an  extra  light,  and 
none  is  so  humble  that  it  is  not  at  home." 

II.  VABiErms  Grown  at  Cornell  in  1895. 

An  attempt  was  made  the  past  season  to  obtain  all  the  sweet 

peas  which  were  offered  by  American  seedsmen.    Nearly  all  of 

them  were  planted  April  30th,  but  a  few  later  arrivals  were  sown 


232    Agricultural  Experiment  Station,  Ithaca,  N.  Y. 

in  the  first  days  of  May.  The  soil  was  a  stiff  clay  loam.  The 
area  was  about  150  feet  long,  and  one  end  of  it  was  naturally 
more  moist  than  the  other,  yet  this  difference  in  soil  did  not 
appear  to  exercise  a  great  influence  upon  the  season  of  bloom. 
The  entire  area  was  well  tilled  throughout  the  season  (as  ex- 
plained on  page  219).  The  vines  were  tied  up  as  they  grew  to  a 
trellis  of  five  horizontal  wires,  and  the  pods  were  removed  as 
they  formed.  The  plants  continued  to  bloom  throughout  Sep- 
tember, and  even  on  the  8th  of  October,  when  the  last  notes  were 
taken,  several  of  the  varieties  were  still  produciiig  good  flowers. 

In  rating  the  merits  of  the  flowers  in  this  list,  we  have  called 
those  varieties  ^^  good  "  which  rise  to  the  accepted  standard  of 
excellence  of  the  modern  improved  sweet  peas.  A  variety  which 
rises  above  this  level,  or  has  some  superlative  merit,  is  desig- 
nated "very  good."  Varieties  which  fall  below  this  level  are 
variously  designated,  usually  as  "  fairly  good."  These  are  varie- 
ties of  indifferent  merit.  Below  these  are  the  varieties  which 
were  distinctly  poor.  The  reader  should  remember,  howev«r, 
that  these  opinions  are  founded  solely  upon  the  behavior  of  the 
varieties  upon  our  own  grounds  last  year.  They  are  not  in- 
tended to  serve  as  a  general  or  infallible  estimate  of  the  varieties. 
The  accounts  of  these  varieties  are  all  made  directly  from  the 
plants  as  they  grew  on  our  grounds,  uninfluenced  by  published 
descriptions. 

One  who  is  sensitive  to  inelegant  or  pretentious  expressions 
must  deplore  many  of  the  names  of  the  sweet  peas.  Ambitious 
names  are  always  in  bad  taste,  but  nowhere  more  so  than  in 
the  sweet  pea,  of  which  the  most  pronounced  characteristic  is 
modesty  and  indifference.  We  cannot  expect  to  control  the 
names  which  come  to  us  from  abroad,  but  our  own  originators 
should  exercise  a  care  to  give  names  at  least  worthy  the  plant 
which  is  to  bear  them. 

The  name  in  parentheses  in  the  following  list  is  that  of  the 
dealer  who  suplied  us  with  the  seed.  The  varieties  marked  with 
an  asterisk  (*)  were  originated  by  Mr.  Eckford,  and  to  some  of 
these  the  date  of  introduction  is  added.  Several  dealers  have 
kindly  contributed  to  this  test  of  varieties,  and  Mr.  Hutchins  sent 
us  a  good  collection  of  seeds  "  for  the  good  of  the  cause." 
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1.  Ad<mi8.    (Gardiner.) 

Very  good.    Flowers  small.    Standard  convex,  apex  rounded, 
base  wedge-shaped.    Color,  rose-pink^  soft.    Bloom  profnse. 
Began  to  bloom  July  17« 
Continued  until  September  1. 
Profuse  July  29. 

2.  AJha  Magnifica,    (Burpee.)    Fig.  79,  top. 

Oood.    Flowers  small.    Standard  flat,  notched.    Color,  pure 
white.    Bloom  somewhat  profuse. 
Began  to  bloom  July  17. 
Continued  throughout  the  season. 
At  best  August  6. 

3.  American  Belle.    (Burpee.) 

Oood.    Flowers  large.   Standard  hooded  to  almost  flat.   Color, 
rose-pink.    Bloom  medium,  uniform  the  whole  season. 
Began  to  bloom  July  19. 
Continued  throughout  the  season. 

4.  Apple  Blossom.    (Gardiner.)     *  Fig.  80. 

Very  good.  One  of  the  best.  Flowers  above  medium  size. 
Standard  slightly  hooded.  Color,  rose-pink.  Bloom  profuse. 
Beautiful  growing  in  a  mass. 

Began  to  bloom  July  22. 

Continued  throughout  the  season. 

At  best  August  12. 
6.    Black  and  Brown  Striped.    (Breck.) 

Fairly  good.  Flowers  medium  size.  Standard  flat,  notched. 
Color,  standard  white  striped  with  pink,  wings  white  striped 
with  rose.    Bloom  profuse. 

Began  to  bloom  July  29. 

Continued  throughout  the  season. 

At  best  August  12. 

6.  Black  Purple.    (Breck.) 

Not  a  success.    Flowers  medium  size.    Color,  standard  dark 
pink,  wings  reddish  purple.    Bloom  sparse. 
Began  to  bloom  July  23. 
Continued  throughout  the  season. 

7.  Blanche  Burpee.    ♦1894. 

Received  from  two  dealers.    The  seed  from  one  source  did  not 
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grow;  that  from  tbe  other  was  received  so  late  that  the  plants 

failed  to  bloom. 

8.     Blanche  Ferry.    (Gar.liner.)     Fig,  81. 

Very  good.  Flowers  medium  size.  Standard  convex.  Color, 
scarlet,  the  wings  with  large  white  blotches.  Somewhat  bril- 
liant.   Bloom  profnse. 

Began  to  bloom  Jnl;  13. 


SI, -Blkncbs  Ferry. 

Continued  throughout  tbe  season. 
Profuse  from  July  29. 

9.  BlM  Bell.    (May  &  Co.) 

Not  a  success.    Flowers   small.    Standard    convex,   wedge- 
shaped.    Color,  standard  pink,  wings  purple-rose.  Bloom  apanie. 
Began  to  bloom  August  9. 
Continued  throughout  the  season. 

10.  Blue  Bird.     (C.  B.  Strong.) 

Fairly  good.     Flowers  medium  size.     Standard  hooded.    Color, 
dark  purple-red.    Bloom  medium. 
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Began  to  bloom  July  22. 
Continued  throughout  the  season. 
At  best  August  12. 

11.  Blue  Edged.    (Vick's  Sons.) 

Good.  Flowers  large.  Standard  hooded,  with  two  sinuses  at 
the  sides.  Color,  purple  lilac.  Bloom  profuse.  Evidently  the 
same  as  Butterfly. 

Began  to  bloom  July  15. 

Continued  throughout  the  season. 

At  best  July  29. 

12.  Blue  Invrndhle.    (Ghilds.) 
Same  as  Imperial  Blue. 

13.  Blushing  Bea/uty.    (Hutchins.)    *1893. 

Oood.     Flowers  small.     Standard  conyex,  notched.     Color^ 
soft,  pure  salmon.    Bloom  always  sparse. 
Began  to  bloom  August  12. 
Continued  throughout  the  season. 

14.  BhMhing  Bride.    (Ghilds.) 

Fairly  good,  flowers  large.  Standard  flat.  Color,  standard 
pink,  wings  white  blotched  with  purple-rose.  Cheap.  Bloom 
profuse.    Evidently  a  strain  of  Painted  Lady. 

Began  to  bloom  July  13.   ; 

Continued  throughout  the  season. 

15.  Boreaftan.    (Gardiner.)* 

Very  good.    Flowers  medium  size.    Standard  convex.    Color, 
standard  crimson,  wings  maroon,  deep  and  rich.    Bloom  profuse. 
Began  to  bloom  July  16. 
Continued  throughout  the  season. 
Profuse  from  July  22. 

16.  Bronze  King.    (Burpee.) 

Good.    Flowers  medium  size.    Standard  flat,  stiff,  notched. 
Color,  standard  light  pink,  wings  white.    Bloom  medium. 
Began  to  Bloom  July  16. 
Continued  until  September  15,  quite  uniformly. 

17.  Bronze  Prince.    (Burpee.)* 

Good.    Flowers  large.    Standard  flat.    Color,  purple-red,  the 
wings  the  more  purple.    Bloom  medium. 
Began  to  bloom  July  22.    , 
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Oontlnaed  throughout  the  aeaaon. 

At  beet  AagQBt  12. 
18.    Butterfij/.    (Barpee.)    Fig.  82. 

Very  good  and  dainty.  Flowers  medium  size.  Standard 
hooded,  with  two  sinuses  at  the  Bides.  Color,  purple-lilac,  one  of 
the  prettiest    Bloom  profuse. 

Began  to  bloom  July  17. 

Continued  throughout  the  season. 

Profuse  from  August  5. 


8S.~  Batterfly. 

19.  Captain  Clarke.     (Burpee.)* 

Poor  quality,  bat  prolific.  Flowers  small.  Standard  flat,  stUt 
Color,  standard  white  merging  into  pink  and  purple,  wings  white 
with  a  purplish  cast    Bloom  profuse.    Far  fnHU  being  beantifoL 

Began  to  bloom  July  16. 

Continued  throngbout  the  seaBou. 

At  best  August  5. 

20.  Captain  of  the  Blues.    (Qardiner.)* 

Very  good.    Flowers  large.    Standard  flat.    Color,  purple-red, 
the  wings  more  purple.    Bloom  profuse. 
Began  to  bloom  July  18. 
Continued  throughout  the  seuBon. 
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At  best  August  12. 

21.  Captam  Sharkey.    (Breck.) 

Flowers  small.    Standard  flat.    Color,  standard  pink,  wings 
dark  rose.    Bore  only  one  flower.    Evidently  not  a  fair  test. 
Bloomed  August  8. 

22.  Cardinal  Wolseley.    (May  &  Co.) 

Very  good.  Flowers  large.  Standard  flat,  slightly  wedged. 
Color,  standard  crimson,  wings  maroon,  rich.  Bloom  somewhat 
profuse.    Same  as  Cardinal  ? 

Began  to  bloom  July  19. 

Continued  throughout  the  season. 

At  best  August  12. 

23.  Carmen  Sylva.    (Hutchins.) 

Not  a  success.  Flowers  medium  size.  Standard  convex, 
notched.  Color,  standard  pink,  wings  dark  rose-purple.  Bloom 
very  sparse. 

Began  to  bloom  August  5. 

Bloom  of  short  duration. 

24.  Countess  of  Radnor.    (Gardiner.)*    Fig.  72. 

Very  good,  unique.  Flowers  large.  Standard  hooded.  Color, 
lavender  blotched  with  red-purple.    Bloom  medium  in  quantity. 

Began  to  bloom  July  17. 

Continued  throughout  the  season. 

At  best  August  12. 

The  same  from  Hutchins,  except  that  the  bloom  was  profuse, 
beginning  with  July  22. 

25.  Croum  Princess  of  Prussia.    (Burpee.) 

Good.     Flowers    medium    size.     Standard    convex.     Color, 
standard  pink,  wings  rose-pink.    Bloom  profuse. 
Began  to  bloom  July  15. 
Continued  throughout  the  season. 
At  best  August  12. 
Cupid:  See  page  182. 

26.  Dark  Red.    (Childs.) 
Same  as  Painted  Lady. 

27.  Delight.    (Breck.)* 

Good.  Flowers  small.  Standard  concave,  stiff.  Color,  white. 
Bloom  medium. 
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Began  to  bloom  July  24. 

Continued  throughout  the  season. 

At  jbest  August  12. 

Same  from  Burpee,  but  bloom  very  profuse. 

28.  Dorothy  Tennant*    1892.    Fig.  78,  center. 

Good.    Flowers  large.    Standard  hooded.    Color,  red  purple, 
the  wings  more  purple,  somewhat  heavy.    Bloom  medium. 
Began  to  bloom  July  22. 
Continued  throughout  the  season. 
At  best  August  12. 

29.  Duchess  of  Edinburgh*      (Burpee.)* 

Good.    Flowers  small.    Standard  flat,  stiff.    Color,  standard 
pink,  wings  rose  pink.    Bloom  profuse. 
Began  to  bloom  July  19. 
Continued  throughout  the  season. 
At  best  August  6. 

30.  Duchess  of  Marlboro.    (May  &  Co.) 

Very  good.    Flowers  small.     Standard  flat.    Color,  standard 
pink,  wings  rose-pink.    Bloom  profuse. 
Began  to  bloom  July  22. 
Continued  throughout  the  season. 
At  best  August  5. 

31.  Duke  of  Clarence.    (Hutchins.)*     1893. 

Fairly  good.  Flowers  large.  Standard  somewhat  hooded, 
with  two  sinuses  in  the  sides.  Color,  purplish  red,  the  wings 
strongly  purple.    Bloom  profuse. 

Began  to  bloom  July  22. 

Continued  throughout  the  season. 

At  best  August  12.    ^ 

32.  Duke  of  Kent.    (May  &  Co.) 

Good.  Flowers  small.  Standard  flat,  wedge-shape.  Color, 
rose-pink.    Bloom  medium. 

Began  to  bloom  July  27.    ; 

Continued  throughout  the  season. 

At  best  August  5.    , 
83.    Emily  Eckford.    (Hutchins.)*     1893. 

Good  quality.  Flowers  medium  and  large.  Standard  hooded 
Color,  red-purple,  bright.    Bloom  always  sparse. 
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Began  to  bloom  July  15.  * 

Continued  throughout  the  season. 

34.  Emily  Henderson.    (Burpee.)     Fig.  79,  bottom. 

Very  good.    Flowers  medium  size.    Standard  flat,  notched. 
Color,  pure  white.    Bloom  profuse,  early. 
Began  to  bloom  July  13. 
Continued  throughout  the  season. 
At  best  July  22.    ; 

35.  Empress  of  India.    (Burpee.)* 

Very  good*    Flowers  large.    Standard  flat,  stiff.    Color,  sal- 
mon, soft,  bright,  one  of  the  most  beautiful.    Bloom  medium. 
Began  to  bloom  July  17. 
Continued  throughout  the  season. 
Profuse  from  August  12. 

36.  Etna.    (Hutchins.)    Fig.  78,  right. 

Good.    Flowers  medium  size.    Standard  flat,  wedge-shaped. 
Color,  standard  pink,  wings  rose,  brilliant.    Bloom  medium. 
Began  to  bloom  July  13. 
Continued  until  September  1. 
At  best  August  5.    , 

37.  Fairy  Queen.    (Burpee.) 

Rather  poor.  Flowers  small.  Standard  flat,  stiff.  Color, 
white,  streaked  or  shaded  with  pink,  the  soft  color  almost  pure. 
Bloom  very  profuse.    , 

Began  to  bloom  July  11.  , 

Continued  throughout  the  season. 

At  best  August  5. 

38.  Firefly.     (Hutchins.)*     1893. 

Good  in  quality.    Flowers  small.     Standard  flat,  stiff,  spread- 
ing.   Color,  standard,  crimson,  wings  rose-pink. 
Bloom  very  sparse.    , 
Began  to  bloom  August  7. 
Continued  throughout  the  season. 

39.  Flesh-Colored.    (Caldwell  and  Jones.) 

Of  no  great  value.  Flowers  small.  Standard  flat,  notched. 
Color,  standard  pink,  wings  rose-pink.  Bloom  sparse.  Much  like 
Painted  Lady.  ^ 

Began  to  bloom  July  17. 

Continued  throughout  the  season. 
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40.  Gaiety.    (Hntchins.)*    1^93. 

Fairly  good.  Flowers  medinm  edze.  Standard  slightly  con- 
vex. Color,  white,  heavily  streaked  with  pink,  bright  and  some- 
what fickle.    Bloom  profuse. 

Began  to  bloom  July  20. 

Continued  throughout  the  season. 

At  best  August  12.    ; 

41.  Grand  Blue.    (Gardiner  &  Co.) 
Same  as  Imperial  Blue. 

42.  Her  Majesty.    (Hutchins.)*    1892. 

Good  quality.    Flowers  medium  size.    Standard  flat.    Color, 
rose-pink.    Bloom  'always  sparse. 
Began  to  bloom  July  31. 
Continued  throughout  the  season. 

43.  Ignea.    (Burpee.)* 

Good.  Flowers  large.  Standard  flat.  Color,  standard  pink, 
wings,  rose-pink,  brilliant,  one  of  the  richest  colors.  Bio<Mnfl 
sparse. 

Began  to  bloom  July  16. 

Continued  throughout  the  season. 

At  best  August  12.    , 

44.  Imperial  Black.    (Perry  Seed  Store.) 

Fairly  good.  Flowers  large.  Standard  hooded  with  two  si- 
nuses at  the  sides.  Color,  purplish  red.  Bloom  profuse.  Prob- 
ably same  as  Imperial  Blue. 

Began  to  bloom  July  20. 

Continued  throughout  the  season. 

At  best  August  5.    ; 

45.  Imperial  Blue.    (Burpee.)*    Fig.  83. 

Not  a  success.    Flowers  medium.    Standard  somewhat  rolled. 
Color,  purple-red.    Bloom  medium. 
Began  to  bloom  July  18. 
Continued  throughout  the  season. 
At  best  August  12. 

46.  Improved  Painted  Lady.      (Landreth  &  Sons.) 

Very  good.  Flowers  medium  size.  Standard  flat,  somewhat 
wedge-shaped.  Color,  standard  pink,  wings  light  pink,  or  white 
blotched  with  rose-pink.    Bloom  profuse. 
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Began  to  bloom  Jnly  13. 
Gontinaed  profnse  from  July  22. 

47.  Indigo  King.    (Burpee.)* 

Fair  qaality.  Flowers  large.  Standard  hooded  with  two  ai- 
nnaes  at  the  sides.  Color,  standard,  dark  pnrple-red,  wings,  dark 
plnm.    Bloom  medium. 

B^an  to  bloom  Jul;  22. 

Gontinaed  throaghont  the  season. 

At  beet  August  12.    , 

48.  Invincible  carmine.    (Burpee.) 

Kot  a  Buccees.    Flowers  small.    Standard  flat,  wedge-shaped. 


8S.— ImpsiisI  Bliw. 

Golor,   standard    dull    pink,    wings   rose-pink.    Bloom    always 
sparse. 

Began  to  bloom  July  31. 

Gontinued  until  September  1. 

49,  Invincible  Scarlet.    (Gardiner.) 

Good.  Flowers  small.  Standard  convex,  base  wedge-shaped. 
Color,  scarlet.  Bloom  profuse.  Brilliant,  but  somewhat  cheap, 
from  becoming  white  about  the  edges  as  it  fades. 

Began  to  bloom  July  15. 

Continued  throughout  the  season. 

FrofuBe  from  August  5. 

50.  Invincible  Striped.    (Burpee.) 

Fairly  good.    Flowers  medium  size.    Standard  slightly  oon- 
16 
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vex,  notched.  » Color,  white  streaked  with  pink,  rather  cheap. 
Bloom  profuse. 

Began  to  bloom  July  20. 

Continued  throughout  the  season. 

At  best  August  12. 

51.  I8a  Eckford.    (Burpee.)* 

Very    good.     Flowers    medium    size.     Standard    sometimes 
hooded.    Color,  light  rose-pink,  delicate.    Bloom  profuse. 
Began  to  bloom  July  19. 
Continued  throughout  the  season. 
At  best  August  12. 

52.  Joanna  Theresa.    (Breck.) 

Good.  Flowers  medium  size.  Standard  flat,  stiff,  notched. 
Color,  standard  dark  pink,  wings  reddish  purple,  rich.  Bloom 
profuse.    , 

Began  to  bloom  July  19. 

Continued  throughout  the  season. 

At  best  August  12. 

53.  Lady  Beaoansfield.    (Hutchins.)*    1894. 

Not  a  success.  Flowers  small.  Standard  convex,  wedge- 
shaped.  Color,  standard  dull  pink  tinged  with  lavender,  wings 
lavender  and  a  very  light  yellow.    Bloom  medium. 

Began  to  bloom  July  13. 

Continued  until  September  1. 

At  best  August  12. 

54.  Lady  Penzance.    (Hutchins.)*     1894. 

Good.  Flowers  large.  Standard  slightly  hooded.  Color, 
cherry.     Bloom  moderately  profuse. 

Began  to  bloom  July  24. 

Continued  throughout  the  season. 

At  best  August  12. 
65.    Lemon  Queen.    (Burpee.)*    1892. 

Very  good.  Flowers  medium  size.  Standard  flat,  stiff- 
Color,  white  with  a  slightly  pinkish  cast,  soft,  bright.  Bloom 
medium. 

Began  to  bloom  July  13. 

Continued  throughout  the  season. 

Profusie  from  August  5. 
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56.  Light  Blue  and  Purple.    (Burpee.) 

Not  wholly  a  success.  Flowers  small.  Standard  convex,  stiff, 
notched.  Color,  standard  dark  pink,  wings  purple.  Bloom 
sparse. 

Began  to  bloom  August  3. 

Continued  throughout  the  season. 

57.  Lord  Derby.  ■   (May  &  Co.) 

Fairly  good.  Flowers  small.  Standard  slightly  concave, 
wedge-shaped.  Color,  standard  pink,  wings  purple-pink.  Bloom 
medium. 

Began  to  bloom  July  17. 

Continued  throughout  the  season. 

At  best  August  5. 

58.  Lottie  Echford.     (Burpee.)* 

Not   a   success.    Flowers    medium   size.    Standard   hooded. 
Color  lilac.    Bloom  sparse. 
Began  to  bloom  July  29. 
Continued  until  September  1. 
See  also  New  Lottie  Eckford. 

59.  Madame  Carnoi.    (Hutchins.) 
Same  as  Imperial  Blue. 

60.  Minnie  Keepers.    (May  &  Co.) 

Good.    Flower    large.    Standard    Hooded.    Color,    standard 
pinkish  lilac,  wings  lilac.    Bloom  medium. 
Began  to  bloom  July  19. 
Continued  throughout  the  season. 
At  best  August  12. 

61.  Miss  Hunt.    (Burpee.)* 

Good.    Flowers  medium  size.     Standard  flat,  slightly  wedged. 
Color,  light  cherry.    Bloom  medium. 
Began  to  bloom  July  13. 
Continued  throughout  the  season. 
At  best  August  12. 

62.  Mixtures — 

Alneer^s  Inmndhle.    (Alneer.) 

A  fairly  good  mixture.    The  lilac  and  pink  do  not  har- 
monize any  too  well.    Bloom  medium. 

Began  to  bloom  July  19. 
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Gontinaed  throughout  the  season. 

At  best  July  29. 
Boston  Beauties.    (Eawson.) 

A  fairly  good  mixture.    Bloom  somewhat  profuse. 

Began  to  bloom  July  23. 

Continued  until  September  10. 
BrecVs  Mixture.    (Breck.) 

Almost  all  white,  though  the  combinations  are  good. 
Bloom  medium. 

Began  to  bloom  July  20. 

Continued  throughout  the  season. 

At  best  July  12. 
Eckford's  OiU  Edge  or  Surpassing.    (Burpee.) 

Not  a  good  combination,  but  better  than  some  others. 

Began  to  bloom  July  17. 

Continued  throughout  the  season. 

At  best  August  12. 
Eckford^s  New  Mixed.    (Burpee.) 

Not  a  good  combination,  the  contrasts  of  color  too 
strong.    Bloom  profuse. 

Began  to  bloom  July  13. 

At  best  August  12. 
Fine  Mixed.    (Burpee.) 

A  mixture  of  the  darker  colors,  giving  a  heavy  effect 
Bloom  very  profuse. 

Began  to  bloom  July  13. 

Continued  throughout  the  season. 

At  best  August  5. 
Huckins*  Bouquet.    (Geo.  A%  Huckins.) 

None  too  good.    Bloom  profuse. 

Began  to  bloom  July  18. 

Continued  throughout  the  season. 

At  best  August  5. 
Invincible  Mixture.    (Vick's  Sons.) 

Not  a  good  mixture.    Too  dark.    Bloom  profuse. 

Began  to  bloom  July  18. 

Continued  throughout  the  season. 

At  best  August  6. 
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Ifeuo  Varieties  Mixed.    (Burpee.) 

Gombinatioii  poor;   too  great  contrasts.    Bloom  pro- 
fuse. 

Began  to  bloom  July  15. 

Continued  throughout  the  season. 

Profuse  from  August  5. 
Special  Colored  Plate  Mixture.    (Burpee.) 

Good,  but  for  the  presence  of  an  objectionable  striped 
purple.    , 

Profuse  August  12.    Out  of  bloom  September  1. 
Splendid  Hybrid.    (Perry  Seed  Store.) 

Eyidently  consisted  mainly  of  one  pink  variety.    Bloom 
profuse. 

Began  to  bloom  July  13. 

Continued  throughout  the  season. 

At  best  August  5. 

63.  Monarch.    (Burpee.)* 

Not  a  success.    Flowers  medium  size.    Standard  flat.    Color, 
light  rose  pink,  soft.    Bloom  always  sparse. 
Began  to  bloom  July  22. 
Continued  throughout  the  season. 

64.  Mrs.  EchfordJ^    1892. 

Not  a  success.    Flowers  small.    Standard  flat,  stiff.    Color, 
white.    Bloom  always  sparse. 
Began  to  bloom  August  6. 
Continued  throughout  the  season. 

65.  Mrs.  Gladstone.    (Gardiner.)*    Fig.  84. 

Very  good.    Flowers  medium  size.    Standard  convex,  rounded 
apex.    Color,  a  light  rose-pink,  soft  and  delicate.    Bloom  pro- 
fuse, 
f 

Began  to  bloom  July  13. 
Continued  throughout  the  season. 
Profuse  from  July  29. 

66.  Mrs.  Langtry.    (May  &  Co.) 

Fairly  good.    Flowers  medium  size.    Standard  flat,  notched. 
Color,  pure  white,  rich.    Bloom  medium. 
Began  to  bloom  July  30. 
Continued  until  September  15. 
At  best  August  12. 
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67.     Mrs.  Bankey.     (Burpee.)" 

Fairlj  good.     Flowere  mediam.     Standard  flat.     Color,  light 
pink.    Bloom  rather  sparse. 

Began  to.  bloom  July  22. 

Continned  througliout  the  season. 

At  b€flt  Angost  12. 


H.— Ura.  GUdMODB.    One  ol  (he  b«M  plnk& 

68.  Nellie  Jaynes.    (Barteldes  &  Co.) 
Same  as  Painted  Lad;. 

69.  New  Lottie  Eckford.    (Hotchine.) 

Good.    Flowers  large.   Standard  booded.   Color,  lilac.  Bloom 
mediam. 
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Began  to  bloom  August  3. 

Continued  until  September  1. 

At  best  August  12. 
70.     Orange  Prince.    (Burpee,  Breck.)* 

Good,  unique.  Flowers  small.  Standard  convex.  Color, 
standard  bright  orange-pink,  wings  light  rose.    Bloom  sparse. 

Began  to  bloom  July  29. 

Continued  throughout  the  season. 
?!•     Ovid.    (Hutchin8.)»1894. 

Oood  quality.  Flowers  large.  Standard  slightly  hooded. 
Color,  a  bright  reddish  pink,  brilliant,  well  diffused.  Bloom 
always  sparse. 

Began  to  bloom  July  20. 

Continued  throughout  the  season. 

72.  Painted  Lady.    (Burpee.) 

Oood.  Flowers  medium  size.  Standard  nearly  flat,  slightly 
notched.  Color,  standard  rose-pink,  wings  light  pink,  or  else 
4ark  pink  blotched  with  white.    Bloom  profuse.    Bright. 

Began  to  bloom  July  13. 

Continued  until  September  15. 

At  best  August  12.    ^ 

See  Improved  Painted  Lady. 

73.  Peach  Blossom.     (Hutchins.)*    1894. 

Orew  to  a  height  of  forty  inches,  but  did  not  bear  a  single  blos- 
som, although  it  produced  buds  at  various  times  throughout  the 
season. 

74.  Primrose.    (Gardiner.)* 

Good.  Flowers  medium  size.  Standard  quite  convex,  notched, 
'base  wedge-shape.  Color,  white  with  a  slightly  yellowish  tinge. 
Bloom  sparse  throughout  the  season. 

Began  to  bloom  July  22. 

Continued  throughout  the  season. 

75.  Princess  Beatrice.    (Burpee.) 

Not  a  success.    Flowers  medium  size.    Standard  concave,  stiff. 
Color,  soft  pink.    Bloom  sparse. 
Began  to  bloom  July  22. 
Continued  throughout  the  season. 
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■ 

76.  Princess  Louise.    (Burpee.) 
Same  as  Violet  Queen. 

77.  Princess  May.    (Hutchins.) 

A  failure.    One  bloBom  August  5.  - 

78.  Princess  of  Wales.    (Gardiner.)* 

Good.    Flowers   large.    Standard   flat,   apex   round.    Color, 
drab  strongly  streaked  with  purplish  red,  dull.    Bloom  profuse. 
Began  to  bloom  July  17. 
Continued  throughout  the  season. 
Profuse  from  July  29. 

79.  Princess  Victoria.    (Burpee.)* 

Good.    Flowers  medium  size.    Standard  flat.    Color,  standard 
pink,  wings  rose-pink.    Bloom  medium. 
Began  to  bloom  July  18. 
Continued  throughout  the  season. 
At  best  August  12. 

80.  Purple.    (Price  &  Bead.) 

Grew  thirty-six  inches  high.    First  flower  August  9.    Did  not 
bloom  again. 

81.  Purple  Brown.    (Caldwell  and  Jones.) 

Not  a  success.    Flowers  large.    Standard  somewhat  hooded. 
Color,  standard  purple-red,  wings  purple.    Bloom  sparse. 
Began  to  bloom  July  23. 
Continued  throughout  the  season. 

82.  Purple  Prince.    (Burpee.)* 

Not  a  success.     Flowers  large.     Standard  flat,  stiff.     Golor^ 
standard  dark  pink,  wings  purple.    Bloom  sparse. 
Began  to  bloom  July  30. 
Continued  until  September  16. 

83.  Purple  Striped.    (Burpee.) 

Good.    Flowers  medium  size.    Standard  flat.    Color,  purplish- 
red  streaked  with  lilac.    Bloom  medium. 
Began  to  bloom  July  13. 
Continued  throughout  the  season. 
At  best  August  12. 

84.  Purple  Striped.    (Caldwell  and  Jones.) 

Not  like  Purple  Striped  (Burpee),  but  like  Black  and  Brown 
Striped  (Breck). 
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Of  little  value.    Flowers  large.    Standard  flat.    Color,  white 
striped  with  rose-purple.    Bloom  scarcely  any. 
One  blossom  appeared  August  5. 

85.  Queen.    (Gardiner.)* 

Oood.  Flowers  medium  size.  Standard  convex,  base  wedge- 
shaped.  Color,  standard  light  pink,  wings  a  pink-purple.  Bloom 
profuse. 

Began  to  bloom  July  17. 

Continued  throughout  the  season. 

At  best  August  6. 

86.  Queen  of  England.* 

Medium  quality.    Flowers  medium  size.    Standard  convex, 
notched,  base  wedge-shape.    Color,  white.    Bloom  medium. 
Began  to  bloom  July  18. 
Oontinued  throughout  the  season. 
At  best  August  12. 

87.  Queen  of  the  Isles.    (Burpee.) 

Fairly  good.  Flowers  large.  Standard  flat,  stiff,  wings  at 
right  angles  to  it.  Color,  white  striped  with  pink.  Bloom  some- 
what sparse. 

Began  to  bloom  July  25. 

•Continued  throughout  the  season. 

At  best  August  5. 

88.  Bed  and  White  Striped.    (Breck.) 

Poor.    Flowers  medium  size.    Standard  convex.    Color,"  white 
strongly  streaked  with  pink.    Bloom  sparse. 
Began  to  bloom  July  23. 
Continued  until  September  15. 

89.  Rising  Sun.    (Burpee.)    Fig.  78,  left. 

Thrifty  but  not  beautiful.  Flowers  small.  Standard  flat, 
slightly  notched.  Color,  standard  white  streaked  with  cherry, 
wings  white  and  cherry;  brilliant.    Bloom  profuse. 

Began  to  bloom  July  13. 

Continued  throughout  the  season. 

At  best  August  5. 

90.  Royal  Babe.    (Hutchins.)*    1894. 

Fair  quality.  Flowers  large.  Standard  slightly  hooded. 
Color,  pink,  not  well  diffused. 
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Began  to  bloom  July  20. 
Continued  throughout  the  season. 
Blossoms  always  sparse. 

91.  Senator.    (Burpee.)* 

None  too  good.    Flowers  large.    Standard  flat    Color,  lilae 
streaked  with  purplish  red. '  Bloom  medium. 
Began  to  bloom  July  23. 
Continued  throughout  the  season. 
At  best  August  12.    ; 

92.  Scarlet.    (Vick's  Sons.) 

Fairly  good.  Flowers  medium  size.  Standard  flat,  notched. 
Color,  standard  pink,  wings  purple-rose.  Bloom  somewhat 
sparse.    Probably  same  as  Invincible  Scarlet. 

Began  to  bloom  July  24. 

Continued  throughout  the  season. 

93.  Scarlet  Striped.    (Burpee.) 

None  too  good.  Flowers  large.  Standard  flat,  wedge-shape* 
Color,  white  strongly  streaked  with  pink,  cheap.  Blo<«n  me- 
diam. 

Began  to  bloom  July  20.    , 

Continued  throughout  the  season. 

At  best  August  12.  ; 

94.  Scarlet  Winged.    (Vick's  Sons.) 
Did  not  grow. 

95.  ^nowflake.    (C.  B.  Strong.) 
Did  not  bloom. 

96.  Splendid  Lilac.    (Burpee.) 

Good.  Flowers  medium.  Standard  convex,  slightly  notched. 
Color,  standard  pink  edged  with  red  purple,  wings  lilac.  Bloom 
profuse. 

Began  to  bloom  July  17. 

Continued  throughout  the  season. 

At  best  August  5. 

97.  Splendor.    (Burpee.)*     Fig.  77. 

Good.    Flowers  medium  size.    Standard  flat.    Color,  bright 
pink. 
Bloom  sparse. 

Began  to  bloom  July  22. 


1 
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Ckmtiniied  throughout  the  season. 

98.  Stanley.    (Hutchins.)*    1894. 

Oood  quality.    Flowers  large.    Standard  flat.    (ToIot^  stand- 
ardy  dark  pink,  wings,  rose-pnrple.    Bloom  always  sparse. 
Began  to  bloom  August  2. 
Continued  throughout  the  season. 

99.  Tangier  Scarlet.    (Price  &  Reed.)    Fig.  74. 

Very  good  at  a  distance  from  the  sweet  pea.  If  both  are  to- 
gether, the  sweet  pea  is  smothered,  this  species  maturing  very 
much  the  earlier.  Flowers  medium  size.  Standard,  sometimes 
flat,  stifF,  obcordate,  pointed,  at  others  closely  hooded  so  as  to 
oyerlap  itself  and  enclose  the  wings.  Wings  very  small.  Bloom 
profuse.    A  strong  grower. 

Began  to  bloom  July  1. 

Continued  through  most  of  the  season. 

Profuse  from  July  13. 

A  variety  of  Lathyrus  Tingitanus.    See  p.  174. 

100.  Venus.    (Hutchins.)*    1893.    Fig.  86. 

Oood  to  very  good.  Flowers  large.  Standard  slightly  hooded. 
Color,  soft  pink,  delicate.    Bloom  rather  sparse. 

Began  to  bloom  July  19. 

Continued  throughout  the  season. 

Blossoms  always  scattered.  . 
101*    Yesuviua.    (Burpee.) 

Oood.  Flowers  small.  Standard  flat,  stiff,  notched.  Color, 
standard  pink  with  a  shade  of  purple,  wings  reddish  purple. 
Bloom  somewhat  profuse. 

Began  to  bloom  July  18. 

Continued  throughout  the  season. 

Profuse  from  August  6. 
102.    Victoria  Regina.    (May  &  Co.) 

Not  a  success.  Flowers  medium  size.  Standard  flat,  broad. 
Color,  standard  white  heavily  blotched  with  pink,  wings  blotched 
with  purple-rose,  cheap.  Bloom  medium.  Much  like  Invincible 
Striped. 

Began  to  bloom  July  24. 

Continued  throughout  the  season. 

At  best  August  12.  ; 
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103.  Yiotet  Queen.     (Barpee.) 

Fairly  good.  Flowers  amall.  Standard  flat,  wedge-shaped. 
Color,  Btandard  tight  pink,  wings  pink-rose.  Bloom  medlDm. 
{Princess  Louise.) 

BegaD  to  bloom  July  26. 

Contiuaed  throngbout  the  season. 

At  beet  Angust  12. 

104.  Waverlff.    (Borpee.)"    1892. 

Good.     Flowers  small.     Standard  flat,  wedge-ahape.      Color, 


standard  light  pink,  wings  light  parple-piuk.    Bloom  somewhat 
profnse. 

Began  to  bloom  Jnly  22. 

Contiuaed  throaghout  the  season. 

At  beet  Angnst  12. 
105.     White.     (Burpee.) 

Fair.    Flowers  medium.    Standard,  slightly  convex,  notched 
Color,  pure  white.     Bloom  always  sparse. 

Began  to  bloom  July  18. 

Continued  until  September  1. 
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Same  from  another  dealer.  Not  a  success.  Flowers  medium 
size.  Standard  flat,  deeply  notched.  Color,  pure  white.  Bloom 
sparse. 

Began  to  bloom  July  30. 

(Continued  throughout  the  season. 

At  best  August  12. 
106.     White  Invincible.    (Childs.) 

Fairly  good.  Flowers  small.  Standard  flat,  stiff.  Color, 
white.    Bloom  medium. 

Began  to  bloom  July  22. 

Continued  throughout  the  season. 

At  best  August  5. 

The  superlative  ("very  good")  varieties  in  this  test  are  the 
following: 

Adonis, 

Apple  Blossom, 

Blanche  Ferry, 

Boreatton, 

Butterfly, 

Captain  of  the  Blues, 

Cardinal  Wolseley, 

Countess  of  Radnor, 

Duchess  of  Marlboro, 

Emily  Henderson, 

Empress  of  India, 

Improved  Painted  Lady, 

Isa  Eckford, 

Lemon  Queen, 

Mrs.  Gladstone, 

Tangier  Scarlet. 

A.  P.  WYMAN. 

L.  H.  BAILEY. 
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Cornell  University,  Ithaca,  N.  Y.,  Ftbniary  8, 1896. 

MonorahU  Commissioner  of  AgricuUuref  J  Ihany  : 

Sir.— Thi8  account  of  our  cultivation  of  chrysanthemums  in  1895,  Is  sub- 
mitted for  publication  under  Chapter  230,  of  the  Laws  of  1895. 

In  our  former  report  (Bulletin  91)  of  chrysanthemums,  made  nearly  a 
year  ago,  we  took  the  opportunity  of  a  fly-leaf  to  explain  our  position  upon 
the  vexed  question  of  the  testing  of  novelties.  We  made  the  following 
statement:  "  We  refuse  to  te»t  varieties  simply  because  they  are  new. 
Our  basis  of  study  Is  the  monograph— the  investigation  of  a  particular 
subject,  rather  than  the  indiscriminate  growing  of  things  which  chance 
to  be  put  upon  the  marlcet  in  a  given  year,  and  which  have  no  relationship 
to  each  other  aside  from  a  coincidence  In  date.  When  we  talce  up  a  cer- 
tain group  of  plants  for  study,  we  endeavor  to  secure  every  variety  of  it, 
old  or  new.  These  varieties  are  studied  not  only  in  the  field,  but  botanical 
specimens  are  Invariably  made  of  every  one,  so  that  the  experimenter  has 
specimens  before  him  for  leisurely  study  when  the  hurry  of  field  work 
and  the  excitement  of  bug-catching  are  done.  We  are  always  glad  to 
receive  the  seed  novelties  of  any  year,  but  we  do  not  agree  to  report  upon 
them  or  even  to  grow  them.  If  we  were  to  attempt  to  grow  them  all,  we 
Should  simply  be  making  a  museum  of  curiosities,  and  we  should  have  no 
time  left  for  investigation  and  experiment." 

This  seems  to  be  plain  enough  to  allow  of  no  mistake  as  to  our  position, 
yet  we  have  been  half  accused  of  an  unwillingness  to  aid  dealers  and  buy- 
ers in  'the  determining  of  synonyms  and  the  discarding  o£  duplicate  and 
unworthy,  varieties.  This  Is  exactly  the  opposite  of  the  troth.  We  are 
so  desirods  of  aiding  in  this  direction  that  we  have  refused  to  make  any 
effort  except  when  we  believed  (that  we  could  really  accomplish  the  pur- 
pose. We  axe  free  to  say  that  we  have  no  sympathy  with  the  ordinary 
"  variety  test,"  which  simply  grows  a  lot  of  things  and  then  sets  down  a 
few  unrelated  measurements  of  them.  One  must  make  a  comprehensive 
and  detailed  and  prolonged  study  of  his  subject,  with  all  the  factors  before 
him,  before  he  is  able  to  Judge  of  such  an  apparently  simple  thing  as  the 
merits  of  varieties.  All  estimates  of  varieties  must  be  comparative.  One 
can  not  grow  an  onion,  and  then  say  that  It  is  or  is  not  the  same  as  others, 
nor  can  he  likely  give  any  accurate  measure  of  its  comparative  merits. 
for  he  has  no  other  varieties  with  which  to  compare;  and  he  can  not 
carry  eve«n  such  emphatic  subjects  as  onions  in  his  mind  from  year  to 
year.  One  can  not  file  away  specimens  of  all  gairden  varieties,  as  they 
grow  in  all  soils  and  all  seasons,  as  he  can  dried  plants  and  bugs.  If  the 
station  officer  is  to  be  able  to  identify  and  to  Judge  all  varieties  sent  to 
him,  he  must  attempt  to  grow  every  variety  of  plant  every  year.  And 
even  if  he  should  grow  them  all,  he  would  likely  gain  little,  save  exper- 
ience, from  his  effort,  for  the  subject  is  too  large  for  instanit  study.  In 
1886  we  expect  to  make  a  study  of  Brussels  sprouts,  dahlias,  sweet  corn, 
chrysanthemums,  cannas  and  tuberous  begonias,  and  any  person  who  has 
varieties  of  these  things  which  he  wants  tested  may  send  them  to  vm.  Of 
these  things,  especially  the  ornamentals,  we  should  receive  the  novelties 
in  advance  of  their  general  introduction,  if  possible. 

In  this  chrysanthemum  study,  I  have  been  fortunate  in  my  associates. 
Mr.  Miller  is  a  special  student  in  horticulture,  a  graduate  of  the  University 
of  Michigan,  and  has  given  most  enthusiastic  attention  to  our  chrysan- 
themum test,  Mr.  Hunn  is  a  gardener  of  much  experience,  well  known 
for  his  long  and  earnest  connection  with  experiment  station  work. 

L.  H.  BAILEY. 
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I.    Sundry  Bbmarks  upon  the  Subject. 

It  is  charged  that  the  rapid  popularization  of  the  chrysanthe- 
mnm  is  mere  fashion.  It  may  be  so;  but  if  fashion  were  hence- 
forth always  to  produce  so  many  beauties  as  it  has  in  the  chrys- 
anthemum, it  might  be  forgiven  its  endless  record  of  follies.  The 
transcendent  merit  of  the  chrysanthemum  lies  in  its  almost  limit- 
less variety  of  form,  texture  and  color  of  flowers.  There  is  no 
plant  known  to  American  gardens  which  approaches  it  in  these 
respects,  not  even  the  rose.  Such  variety  of  form  is  possible  dnly 
in  compositous  flowers,  in  which  each  floret  is  a  distinct  element 
and  capable  of  independent  development.  One  cannot  feel  the 
truth  of  these  remarks  until  he  has  an  opportunity  to  study  a 
large  collection  of  varieties  growing  together.  He  will  then  see 
that  almost  every  form  of  compositous  flower  which  the  mind  can 
picture  has  here  arisen. 

Yet,  various  as  the  chrysanthemums  are,  there  are  limitations 
to  the  development  of  the  species  in  certain  directions.  For  ex- 
ample, it  is  idle  to  look  for  a  blue  chrysanthemum.  This  is  not 
because  of  any  assumed  or  theoretical  incompatibility  of  the  blue 
and  yellow  series  of  colors,  but  simply  because  no  true  blue  vari- 
eties have  ever  yet  appeared,  to  our  knowledge.  The  only  guide 
in  the  breeding  for  particular  characters  is  experience,  or  the  ob- 
served behavior  of  the  species.  The  chrysanthemum  has  been 
cultivated  for  some  thousands  of  years,  but  amongst  all  its  de- 
partments  it  has  given  no  blue  flowers.  It  is  reasonable  to  ex- 
pect that  if  no  hint  of  such  variation  has  occurred  in  all  this 
eventful  evolution,  we  can  have  little  hope  for  its  appearing  in 
the  future.  The  same  remark  will  apply  to  the  much-coveted 
but  ever-evasive  blue  rose.  It  is  a  fundamental  tenet  of  plant- 
breeding  that  the  operator  must  put  himself  in  line  with  the 
natural  tendencies  of  the  plant  and  work  harmoniously  along 
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with  nature,  rather  than  to  set  himself  against  her.  Man's  power 
lies  more  in  improving  or  augmenting  tendencies  which  already 
exist  than  in  creating  new  tendencies.  There  is  a  tradition,  to 
be  sure,  that  a  blue  chrysanthemum  was  once  produced,  under 
political  pressure,  in  the  orient,  but  there  is  no  exact  knowledge 
of  the  matter;  and  if  the  King  of  Japan  really  did  receive  such 
a  tribute,  I  am  willing  to  believe  that  some  one  connected  with 
the  transaction  forestalled  the  modern  flower  "  arjtist "  and  dyed 
the  flower.  It  is  possible,  of  course,  that  a  blue  chrysanthemum 
may  appear,  but  the  probabilities  are  all  against  it;  and  if  it 

does  come,  it  will  probably  originate  as  a  sport 
or  bud-variety  rather  than  as  a  deflnite  attempt 
thereat  on  the  part  of  the  operator. 

One  must  remember,  too,  in  this  connection,, 
that  the  heavy  colors  of  chrysanthemums  are 
nearly  always  associated  with  heaviness  and 
gracelessnese  of  habit.  We  have  no  pure  deep 
red  with  the  cut  of  Mrs.  Rand,  for  example.  But 
even  the  same  form,  particularly  if  it  inclinea 
strongly  to  regularity,  has  a  heavier  appearance 
in  dark  colors  than  in  light  ones.  There  is  no 
more  fertile  field  for  the  development  of  new 
types  than  in  the  combining  of  light  and  grace- 
ful, forms  with  dark  colors. 

A  toord  about  the  culture  of  chrysanthemufns. — 
Our  own  tests  of  chrysanthemums  have  been 
made  for  the  purpose  of  obtaining  specimen  or  exhibition  blooms. 
The  plants  are,  therefore,  trained  to  a  single  stem  and  a  single 
flower.  Fig.  86  shows  our  house  as  it  looked  last  November. 
When  so  many  varieties  are  grown,  the  house  is  not  at  its  best 
at  any  one  time,  but  there  is  a  progressing  exhibition.  The  house 
therefore,  lacks  the  full  appearance  of  an  ordinary  commercial 
house.  These  plants  were  made  from  cuttings  taken  the  pre- 
vious spring,  the  plants  having  been  grown  in  pots  until  late 
July,  when  they  were  taken  from  the  pots  and  set  in  the  bed. 

This  growing  of  the  plants  to  a  single  bloom  does  not  produce 
the  most  decorative  or  satisfactory  results.  It  simply  gives  large 
specimen  blooms.      I  much  prefer  to  grow  from  three  to  six 
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blooms  on  a  plant,  and  shall  do  so  this  year.  The  plants  may  be 
flowered  in  pots,  or  in  a  solid  soil  bench.  Very  good  small  plants 
may  be  brought  to  perfection  in  6-inch  pots,  but  the  best  results, 
in  pot  plants,  are  to  be  obtained  in  8-inch  or  10-inch  pots.  If  the 
plants  are  to  be  used  for  decoration,  they  should,  of  course,  be 
grown  in  pots,  but  the  best  results*  for  cut  flowers  are  usually  ob- 
tained by  growing  in  the  earth.  In  any  case,  the  cuttings  are 
made  from  the  tips  of  basal  or  strong  lateral  shoots,  late  in  Feb- 
ruary, to  May.  One  form  of  cutting  is  shown  in  Fig.  87.  It  is 
'inserted  in  the  soil  to  the  point  C.    If  the  plants  are  to  be  flow- 

• 

ered  in  pots,  in  which  case  they  usually  mature  earlier,  the  cut- 
tings may  be  started  as  late  as  April,  or  even  June;  but  if  they 
are  grown  in  the  soil  and  large  plants  are  desired,  the  cuttings 
should  be  taken  in  February  or  March.  The  plants  which  are 
flowered  in  the  soil  are  generally  grown  in  pots  until  July.  The 
grower  must  decide  how  many  blooms  he  desires  on  a  plant,  and 
then  train  the  plant  accordingly,  bringing  up  the  different 
branches  so  that  they  will  all  bloom  at  the  same  time.  A  well- 
grown  chrysanthemum,  in  an  8-inch  pot  and  bearing  flve  or  six 
perfect  blooms,  is  one  of  the  most  decorative  plants  which  the 
florist  can  produce. 

Reflections  upon  nomenclaturey  classification  and  variation  (Mr. 
Miller). — ^There  is  need  for  reform  in  three  important  matters  re- 
lating to  chrysanthemums — nomenclature,  synonomy  and  classi- 
fication. New  varieties  of  chrysanthemums  often  bear  absurd, 
bombastic  and  vulgar  names.  Many  are  named  after  society 
leaders  and  prominent  persons.  There  are  always  practical  rea- 
sons why  novelties  are  named  after  popular  men  and  women,  and 
these  reasons  are  often  unworthy  ones.  The  poor  quality  of 
cigars  named  after  election  candidates  is  notorious.  Those  who 
buy  new  flowers,  because  of  the  attractive  names,  usually  feel  de- 
frauded of  their  sympathies.  The  criticism  is  often  made  that  our 
monthly  magazines  are  dealers  in  attractive  titles;  that  the  mat- 
ter is  rarely  as  spicy  as  the  caption.  The  disseminators  of  new 
horticultural  varieties  take  advantage  of  waves  of  popular  enthu- 
siasm. They  name  flowers  after  actors,  base-ball  players,  barons, 
saints  and  society  leaders.  Almost  is  realized  one  of  Dean  Swift's 
dissonant  combinations,  '^  lords,  fiddlers,  judges,  and  dancing 
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masters."  The  only  consistent  course  is  to  abolish  the  whole 
system  of  naming  varieties  after  living  persons.  So  long  as  this 
system  continues,  the  element  of  disappointment  and  bad  taste 
will  persist.  It  is  a  constant  reproach  to  horticulture  that  the 
art  lacks  dignity.  Need  it  also  be  pointed  out  that  we  seem  to  be 
deficient  in  imagination? 

The  reform  would  be  sweeping  if  made  all  at  once,  but  there 
is  a  preliminary  step  in  this  direction  that  can  easily  be  taken. 
All  such  titles  as  Mr.,  Mrs.,  Miss,  General,  Judge,  Count,  Baron, 
etc.,  should  be  dropped.    These  titles  cause  endless  confusion. 

« 

What  makes  the  case  peculiarly  hopeless  is  that  the  National 
Chrysanthemum  Society  of  England,  in  its  Official  Catalogue,  has 
set  the  example  of  indexing  varieties  according  to  these  titles,  in 
defiance  to  the  established  rules  adopted  by  librarians,  indexers 
and  cataloguers.  It  frequently  happens  that  the  paier  familioi  is 
not  the  only  popular  member  of  the  family.  In  verifying  varie- 
ties by  English  catalogues  (whose  methods  have  been  tamely 
copied  in  America)  it  is  often  necessary  to  remember  which  is 
Miss  Blank,  and  what  are  the  first  names  of  the  other  daughters. 
Label-writers  are  usually  careless,  and  their  '^  M  "  may  stand  for 
Mr.,  Mrs.,  Miss,  Monsieur  or  a  Christian  name.  According  to 
the  trade  journals  it  is  not  uncommon  to  order  a  '^  Miss "  and 
get  a  "  Mr.'^    The  use  of  titles  ought  to  be  discontinued. 

There  are  other  problems  of  nomenclature  which  are  coming 
up  constantly.  Many  of  them  have  been  considered  by  societies 
devoted  to  other  flowers  or  to  fruits.  The  only  real  attempts  to 
solve  any  of  these  problems  have  been  made  by  the  American 
Pomological  Society,  and,  for  vegetables,  by  a  committee  of  Ex- 
periment Station  horticulturists.  The  Pomological  Society  has 
drawn  up  a  set  of  rules,  but,  unfortunately,  the  other  societies  do 
not  follow  them.  What  is  really  wanted  .for  progress  is  a  na- 
tional horticultural  society  in  which  professional  growers  of 
plants,  amateurs  and  botanists  may  work  together.  The  socie- 
ties devoted  to  the  culture  of  a  single  flower  could  cooperate  with 
the  national  society.  Of  course,  a  society,  as  such,  might  not  deal 
with  problems  of  synonomy  and  classification,  but  its  members 
could  do  so  either  as  committees  or  as  individual  students.  Bee- 
ords  of  hybridization  are  worth  keeping,  as  well  as  many  other 
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data  for  a  study  of  the  botany  of  cultivated  plants.  It  is  a  pity 
that  we  have  no  horticultural  society  of  the  dignity  of  the  Royal 
Horticultural  Society.  The  American  genius  for  organizing 
ought  to  be  able  to  create  a  better  society  than  this  far  our  own 
needs.  Commercial  men  could  supply  materials  for  history  and 
science,  and  botanists  could  instruct  plant-breeders  at  almost 
every  point  of  their  work. 

There  is  this  distinction  between  botanical  classification  and 
horticultural  classification:  The  world  can  wait  for  the  first;  the 
second  has  a  daily  practical  bearing.  Prizes  often  do  harm  in 
this — ^that  they  encourage  production  of  flowers  that  conform  to 
arbitrary  and  fallacious  standards  and  discourage  informality 
and  freedom.  This  is  strongly  illustrated  in  the  case  of  the 
Mrs.  Alpheus  Hardy  chrysanthemum.  The  hairiness  of  that  va- 
riety was  no  novelty  in  the  western  world.  It  had  repeatedly  ap- 
peared in  England  and  had  been  patiently,  if  not  sorrowfully,  re- 
pressed. The  florists  did  not  want  a  hairy  flower,  nor  was  it 
absolutely  new,  and  the  success  of  the  florist  who  sold  it  for 
f  1,500  and  the  dealer  who  is  supposed  to  have  made  f  10,000  out 
of  it  in  one  year,  must  be  explained  in  some  other  way.  The 
lesson  of  this  is  that  conventional  standards  and  horticultural 
classifications  are  often  tyrannical.  It  is  certain  that  in  1886  no 
hairy  chrysanthemum  could  have  won  a  prize  before  the  National 
Chrysanthemum  Society  of  England.  If  florists  want  a  good 
example  of  the  tyranny  of  classifications  they  can  examine  the 
centenary  catalogue  of  that  society  and  see  the  ten  artificial  sec- 
tions that  the  English  have  made  and  Americans  too  often  fol- 
low. The  English  have  more  rigid  classifications,  a  more  severe 
system  of  scoring  by  points,  bigger  prizes  and  less  individuality 
in  their  flowers. 

The  danger  of  suppression  of  individualism  can  be  averted  for 
the  present,  so  far  as  the  American  Chrysanthemum  Society  is 
concerned,  by  a  more  liberal  interpretation  of  what  "  incurved  " 
and  "  Japanese  "  may  mean.  The  Japanese  section  should  be 
made  broad  enough  to  include  most  types  which  do  not  fit  else- 
where. The  English  "  incurved  "  chrysanthemums  are  compact, 
round,  formal  and  regular.  The  florets  are  carefully  arranged  in 
mathematical  order  by  means  of  forceps.    The  "dressing"  of 
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petals  is  unpopular  in  this  country.  The  guard  petals  of  exhibi- 
tion carnations  in  England  used  to  be  pasted  down  on  cardboards. 
There  are  perfectly  estimable  people  who  still  take  pleasure  in 
the  stiffest  incurved  chrysanthemums.  Indeed,  it  is  the  wonder 
and  the  glory  of  the  chrysanthemum  that  it  can  be  varied  to  suit 
all  tastes.  This  variability  is  a  thing  inherent  and  essential.  It 
is  the  peculiar  genius  of  the  composites.  Asters  have  it,  dahlias 
have  it,  and  chrysanthemums  moet  of  all.  It  is  capable  of  reflect- 
ing the  fleeting  frivolities  and  fashions  of  the  age  as  well  as  cer- 
tain deeper  and  dearer  things.  Chrysanthemums  can  be  formal 
as  well  as  fanciful,  but  we  have  plenty  of  other  formal  flowers. 
Incurved  chrysanthemums  were  popular  in  a  hoop-skirt  age,  but 
the  Japanese  are  truly  /tn  de  Steele.  They  are  informal,  fanciful, 
quaint,  odd,  individual,  and,  therefore,  a  more  complete  expres- 
sion of  the  times  than  single,  incurved,  anemone  or  pompon- 
flowered  sections. 

Descriptions  of  the  florets  (Mr.  Miller). — ^The  greatest  confusion 
exists  in  commercial  catalogues  as  to  descriptive  terms  for  chrys- 
anthemums. For  example,  the  word  "  recurved "  is  used  by 
some  dealers  to  mean  twice  curved  or  doubly  curved,  i.  e.,  the  sec- 
ond curve  being  in  a  direction  opposite  to  that  of  the  first.  (See 
No.  3  in  the  plate  illustrating  different  types  of  florets,  Fig.  88.) 
Botanists,  however,  use  "  recurved  "  to  mean  a  single  curve  of 
greater  extent  that  that  expressed  by  "  reflexed."  Descriptive 
catal(^ues  are  hard  to  write  and  harder  still  to  order  from.  Illus- 
trations are  preferable  in  this  day  of  cheap  mechanical  processes 
of  engraving.  A  "  half-tone "  gives  one  an  idea  of  the  bloom 
which  no  words  can  convey.  Sometimes,  however,  the  individu- 
ality of  the  floret  needs  special  notice,  and  it  is  often  impossible 
to  tell  from  the  loose  description  of  florists  whether  they  are 
describing  the  blossom  or  the  floret.  Illustrations  are  needed  to 
give  general  effect,  and  botanical  terms  to  describe  particular 
effects.  No  description«  can  convey  the  idea  of  the  form,  com- 
X>actness  or  looseness,  regularity  or  irregularity  of  the  blossom  so 
well  as  a  picture  does.  The  floret,  however,  can  sometimes  be 
described  by  words  that  are  helpful  to  the  imagination.  "  Os- 
trich plume''  is  a  fanciful  and  attractive  name,  but  it  has  no 
place  in  botany.    "  Hairy ''  is  the  proper  term.    A  head  of  florets 
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like  No.  13  (Fig.  88)  gives  the  general  effect  of  hairiness,  and  it 
tabeB  a  second  look  to  determine  that  the  individual  florets  are 
irregularly  cat,  but  do  not  have  hairs  or  trichomes,  as  do  fiorets 
i  ajid  5. 

Cataloguers  should  distinguish  between  a  floret  and  its  margin. 
For  example,  a  reflexed  floret  may  also  have  its  margins  reflezed 
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(No.  2);  an  incurved  floret  may  be  lignlate  {No.  6),  tabular  (No. 
13),  or  have  its  margins  incurved  (No.  7).  Unfortunately,  it  is 
impossible  to  indicate  such  yarions  d^p-ees  of  tubularity  as  are 
successfully  presented  by  the  florets  No.  13  to  7.  Nob.  12  and  13 
are  properly  called  tubular  and  No.  11  qailled.  The  lignlate 
form  of  petal  is  conceived  to  have  been  originated  by  the  splitting 
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of  a  tubular  farm.    This  theory  is  well  illustrated  by  florets  13  to 

ft 

6.  In  No.  9,  half  of  the  floret  shows  the  tubular  origin,  and 
half  is  ligulate.  Whether  the  opposite  tendency  for  ligulate  to 
produce  tubular  forms  exists,  is  a  question.  Possibly  Nos.  7,  15 
and  16  might  be  regarded  as  transitional  forms  from  the  ligulate 
to  the  tubular.  It  is  often  important  to  distinguish  whether  a 
floret  is  ligulate  or  whether  the  margins  are  incurved.  For  ex- 
ample, single,  intense,  vivid  colors  are  probably  best  displayed 
by  a  ligulate  floret.  Crimsona  (No.  6)  is  a  case  in  point.  The 
oolor  of  Miss  Helyett  is  a  similar  gThade,  but  the  general  effect  is 
rained  (for  some  at  least)  by  a  distracting  element:  the  margins 
of  the  florets  are  turned  in  so  much  that  florists  would  say,  "  it 
flhows  the  under  side.'^ 

Various  types  of  chrysanthemum  florets  are  shown,  natural' 
size,  in  Fig.  88.  No.  1  is  a  ligulate  floret  which  was  incurved  in 
the  bloom;  No,  2  stood  reflexed  in  the  flower,  margins  revolute; 
No.  3,  floret  doubly  curved,  is  cupped  at  base  and  top  and  high 
in  the  middle;  No.  4,  incurved  as  it  stood  in  the  flower,  hairy- 
tipped,  cupped,  but  the  character  not  showing  well  in  the  cut 
<Mrs.  Higinbotham);  No.  5,  incurved  in  the  flower,  hooded  and 
hairy-tipped ;  No.  6,  ligulate  floret  (Crimsona);  No.  7,  tubular 
below,  broadly  ligulate  above,  the  margin  incurved;  No.  8, 
greater  part  of  the  floret  tubular;  No.  9,  to  be  compared  with  No. 
7;  No.  10,  a  partially  tubular  floret,  with  very  slender  base  and 
strongly  involute  blade;  No.  11,  quilled  floret;  No.  12,  tubular, 
straight  (lora) ;  No.  13,  tubular  and  curved  or  hooked,  the  apex 
cut  or  laciniate  (Mrs.  B.  W.  E.  Murray);  No.  14,  deeply  cut  or 
laciniate  (Mrs.  W.  H.  Band) ;  No.  15,  broad  at  base,  twisted  above 
<Ezeta) ;  No.  16,  floret  twisted  throughout  (Shavings). 

Color  problems  {Mr,  MUler). — ^In  consulting  catalogues  of  chrys- 
anthemums for  the  purpose  of  verifying  new  varieties,  some  very 
perplexing  color  problems  were  encountered.  Much  of  this  con- 
fusion can  never  be  straightened  out,  because  color  is  a  sub- 
jective phenomenon.  It  exists  in  the  minds  of  men,  rather  than 
in  nature.  But  there  are  certain  practical  suggestions  which  can 
be  made  to  flower  dealers,  and  it  is  to  be  hoped  that  some  general 
principles  can  be  educed.  Cataloguers  of  new  varieties  should 
not  attempt  to  make  very  flne  and  subtle  distinctions,  nor  should 
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they  use  such  seductive  phrases  as  "  soft  dove  colored,"  "  fawn 
colored,"  etc.  Men  who  write  of  colors  should  be  examined  for 
color  blindness,  so  that  they  may  know  their  own  limitations. 
The  great  practical  reason  against  using  words  expressing  fine 
shades  of  color  is  that  these  words  mean  very  different  things  to 
different  persons.  It  is  hard  enough  to  get  people  to  agree  on 
such  staple  colors  as  red,  blue,  green  and  yellow.  What  the  flor- 
ists of  the  country  need  is  a  cheap  chart  of  colors,  containing 
simply  the  common  names  and  the  common  colors.  This  matter 
has  been  agitated  for  several  years.  Mr.  F.  Schulyer  Mathews, 
a  well-known  artist  and  colorer,  prepared  a  chart  for  the  use  of 
florists,  which  was  published  as  a  supplement  to  the  American 
Florist  of  August  17,  1895.  It  is  an  excellent  and  worthy  at- 
tempt, and  is  a  distinct- gain  to  the  profession;  but  it  has  the 
fault  of  containing  too  many  uncommon  and  unimportant  colors 
and  names  of  colors.  "  Dull  ultramarine  (blue,  grayish)  "  is  too 
long  for  ordinary  use.  Even  if  the  florist  were  capable  of  dis- 
tinguishing between  Mr.  Mathews'  "  salmon,"  "  salmon  pink  " 
and  "  reddish  salmon,"  these  names  would  never  be  attractive 
names  for  the  description  of  flowers.  It  is  very  doubtful  whether 
people  would  care  to  distinguish  lilac  and  light  lilac.  Horticul- 
turists ought  to  agree  upon  twenty  or  thirty  common  names  of 
colors  and  then  secure  the  preparation  of  a  chart  to  correspond 
with  these  common  names.  We  need  colors  for  the  names  in 
common  use. 

People  must  not  expect  too  much  of  color  charts.  They  should 
realize  (as  Mr.  Mathews  does)  that  pigments  cannot  compete  with 
the  colors  of  nature.  Pigments  are  dead,  petals  are  alive.  More- 
over, neither  pigments  nor  petals  correspond  with  the  colors  of 
the  solar  spectrum.  It  is  doubtful  if  Mr.  Mathews  is  warranted 
in  calling  his  colors  "absolutely  true."  They  may  be  correct 
from  the  pigmental  or  chemical  standpoint,  or  from  the  stand- 
point of  technical  or  trade  nomenclature,  but  it  is  a  question  if 
these  are  to  be  the  standards  of  absolutely  true  colors.  The  fact 
is  that  there  is  no  absolute  standard  of  color.  Lapis  lazuli  and 
bichromite  of  potash  may  furnish  very  stable  and  constant  pig- 
ments, but  these  materials  and  all  others  have  decided  limita- 
tions.   These  limitations  must  be  understood,  or  there  will  al- 
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ways  be  disappointment,  do  standard  in  common  nse,  and  the 
consequent  mutual  charges  of  dishonesty  and  color  bliDdoees. 

There  are  one  or  two  suggestions  which  I  offer  in  the  hope 
that  they  may  be  of  some  practical  help  to  those  selecting  varie- 
ties.  The  first  suggestion  is  intended  for  those  who  grow  chrrs- 
authemums  on  a  small  scale,  who  wish  the  best  of  the  new 


varieties,  and  cannot  afford  to  experiment  with  many.  Thi* 
BUggestioD  is  that  such  growers  select  of  new  varieties  only  those 
which  have  a  single  color.  It  is  early  enough  to  get  those  varie- 
ties containing  combinations  of  two  or  more  colors  after  thej 
have  stood  the  test  of  a  year's  experience  with  the  market  Peo- 
ple like  strong,  vivid  and  highly  individualized  single  colon  in 
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chrysanthemums.  There  are  only  two  sides  to  the  question  when 
a  single  pure  color  is"  considered.  People  either  like  or  dislike 
it.  But  when  two  colors  are  combined  there  are  infinite  possibil- 
ities for  difference  in  taste.  For  example,  here  is  a  list  of  eight 
recent  chrysanthemums,  all  of  which  have  combinations  of  only 
two  colors — ^Pred  Walz,  Mme.  O.  Mirabeau,  Mrs.  Potter  Palmer, 
Genevieve,  Sunset  Pink,  Mrs.  C.  Harmon  Payne,  Edith  Smith 
and  Burt  Eddy.  Now,  who  is  to  decide  which  one  of  these  is  an 
inharmonious  mixture  and  which  a  happy  combination?  But  the 
problem  is  even  more  complicated  than  this.  Let  us  suppose  that 
the  variety  Burt  Eddy  contains  seventy  per  cent,  of  red  (to  avoid 
confusion  I  shall  not  attempt  to  describe  the  shade)  and  thirty 
per  cent,  of  white,  on  each  floret.  Do  you  suppose  that  this  pro- 
portion can  be  maintained  year  after  year?  Flonsts  know  that 
combinations  of  colors  are  very  unstable.  I  do  not  mean  to  con- 
demn these  varieties  out  of  hand.  Some  of  them  may  prove 
stable  as  to  their  proportions,  and  artistic  in  effect,  but  the  ordi- 
nary florist  can  afford  to  wait  a  year.  The  point  is,  that  these 
are  typical  of  a  class  which  it  is  safer  for  him  not  to  buy  while 
they  are  new. 

•Other  mixtures  of  doubtful  value  are  Gilt  Edge,  Evening  Star, 
Miss  Sylvia  Shea  and  Mrs.  Moses  Wentworth. 

•  To  illustrate  how  variable  the  amount  of  color  is,  the  case  of 
the  new  variety.  Miss  M.  M.  Johnson,  may  be  cited.  This  is  adver- 
tised aB  a  pure  yellow,  but  some  of  the  many  blossoms  grown  this 
year  showed  varying  amounts  of  red.  Radiance  is  another  yellow 
that  should  be  made  '^red  proof"  before  being  sent  out  as  a 
pure  yellow.  Secondary  colors  appear  with  age  in  many  new 
varieties  that  have  only  one  color  at  their  best  The  pink  that 
comes  with  age  to  Crystallina  (white)  is  attractive,  but  that 
which  spreads  over  Miss  Georgiana  Pitcher  (yellow)  makes  a 
melancholy  spectacle.  Often  there  is  a  chance  for  difference  of 
opinion.  In  any  case,  would  it  not  be  well  for  disseminators  in 
their  introductory  notices  to  state  the  fact  of  secondary  color  ap- 
pearing with  age?  An  analogous  case  is  that  of  varieties  which 
show  the  center.  Mrs.  J.  M.  Parker,  Jr.,  and  Mme.  Camot  are 
two  of  many  new  examples  of  this  latter  class.  The  center  is 
objectionable  in  one;  not  objectionable  in  the  other.    It  is  a  mat- 
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ter  of  dollars  and  cents  to  cut  the  flowers  of  the  former  and  sell 
them  before  the  center  shows.  But  such  judgments  are  essen- 
tially personal.  What  buyers  want  is  the  fact.  If  the  center 
shows,  the  disseminator  should  state  the  fact. 

A  blue  cBrysanthemum  is  not  impossible.  It  was  formerly 
taught  that  red,  yellow,  and  blue  flowers  could  never  be  gotten  in 
the  same  species.  Scientists  no  longer  believe  in  the  incompatibil' 
ity  of  the  cyanic  and  xanthic  series  of  colors.  A  blue  chrysanthe- 
mum may  arise  either  from  seeds  or  "  sports."  As  far  as  seedlings 
are  concerned,  one  would  naturally  be  tempted  to«ave  the  seeds  of 
varieties  approaching  purple.  Blue  is  perhaps  most  easily  reached 
through  purple,  but  when  the  blue  is  once  obtained  the  difticulty  is 
to  keep  out  the  purple.  Probably  we  shall  never  have  an  azure- 
blue  chrysanthemum.  Even  the  fringed  gentian,  which  is  the 
standard  for  azure-blue  among  wild  flowers,  is  not  always  free  from 
purple.  The  tendency  among  chrysanthemums  is  to  sport  towards 
white,  instead  of  away  from  it.  Of  course,  sports,  like  men  of 
genius,  have  a  way  of  disregarding  prophecies,  but  the  tendency  is 
worth  pointing  out.  The  story  is  often  repeated  that  in  the  year 
386  A.  D.  the  King  of  Corea  had  to  pay  to  the  Japanese  Emperor 
a  tribute  consisting  of  red,  white,  yellow,  blue  and  black  chrysan- 
themums. Even  granting  that  the  tribute  was  actually  paid,  what 
proof  have  we  that  the  Japanese  word  for  blue  has  meant  the  same 
thing  for  fifteen  centuries  i  Moreover,  how  does  the  average  pSer- 
son  know  that  the  Japanese  word  is  properly  translated  ?  If  those 
who  are  striving  to  pro«luce  a  i)lue  chrysanthemum,  are  also  cher- 
ishing hopes  of  selling  it  for  Sl^^^^^N  ^^^y  ^l»>uld  l>e  reminded  that 
the  public  may  not  care  for  it  when  it  is  obtained.  A  green  chrys- 
anthemum was  very  rare,  but  when  the  two  plants  of  the  pink 
variety  Viviand- Morel  si)orted  to  a  green  simultaneously  in  differ- 
ent parts  of  England,  the  coihcidence  was  barely  mentioned  in  a 
British  liorticultural  journal. 

Frayrauije  {Mt\  Miller). —  Can  chrysanthemums  be  made  fra- 
grant? Yes  and  no.  Xymphiea  is  fragrant,  but  it  is  a  small-flow- 
ered varietv.  There  are  at  least  half  a  dozen  others.  How  ninch 
these  can  be  developed  is  a  question.  At  any  rate,  the  large- 
flowered  varieties  will  certainly  never  all  be  fragrant.  They  are 
valued  for  other  things.  If  odor  is  associated  with  hereditary 
constitution,  the  chances  are  small  for  making  the  genus  chrysan- 
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themum  a  fragrant  one.  People  are  not  looking  to  the  chrysan- 
themnras  for  odor,  but  simply  for  form,  color,  and  texture.  Fra- 
grance would  have  to  be  very  emphatic  to  make  any  impreesion 
beside  a  flower  six  or  eight  inches  in  dianieter.  And  besides,  what- 
ever odor  the  flower  might  have  would  be  overpowered  by  the 
heavy  scent  of  the  foliage.  Yet  there  is  nothing  really  incompati- 
ble with  the  development  of  odor  in  the  large  chrysanthemums. 
Nympheea  has  been  forced  to  grow  flowers  four  inches  across. 

11.     Test  of  Novelties. 

In  judging  new  varieties,  we  have  this  year  divided  all  the 
chrysanthemums  into  very  good,  good,  poor,  and  intermediate. 
The  word  intermediate  does  not  appear  in  the  list,  however,  because 
it  was  thought  best  not  to  try  to  describe  the  shades  of  merit 
between  " good "  and  "poor."  When,  therefore,  there  is  no  com- 
ment upon  the  merit  of  the  variety,  it  is  to  be  understood  that,  in 
our  test,  the  variety  seemed  to  be  only  intermediate  or  indifferent 
in  quality.  There  are  so  many  good  and  very  good  chrysanthemums 
on  the  market  that  it  is  necessary  to  measure  new  varieties  by  a  high 
standard.  If  the  present  judgments  seem  to  imply  a  rigorous 
standard,  it  is  certainly  not  so  severe  as  the  test  of  time.  It  is  safe 
to  prophecy  that  most  of  the  new  varieties  of  1895  will  not  be  for 
sale  Ave  years  from  now. 

The  most  complete  adaptation  to  current  wants  is  found  among 
white  and  yellow  chrysanthemums.  There  is  great  room  for  im- 
provment  in  pinks  and  dark  shades.  There  are  plenty  of  quilled  and 
hairy  pinks,  but  the  Japanese  incurved  section  possesses  no  pink  of 
the  size  and  beauty  of  Mrs.  Henry  Robinson  (white)  or  a  dozen 
yellows  that  could  be  named.  The  trouble  with  delicate  shades  of 
pink  is  that  tha  color  is  rarely  evenly  diffused  and  it  often  fades 
out.  The  lack  of  single,  pure  colors  other  than  white,  yellow  and 
pink,  is  very  noticeable.  Dark  reds  are  very  popular,  and  yet  there 
is  no  section  in  which  so  little  improvement  has  been  made  as  that 
represented  by  CuUingfordii,  Geo.  W,  Childs,  John  Shrimpton, 
and  Mrs.  J.  H.  White. 

In  the  description  of  varieties  below,  the  name  in  the  parentheses 
following  the  name  of  the  variety  signifies  the  dealer  who  sent  us 
the  cuttings ;  the  name  at  the  end  of  each  description  is  that  of  the 
introducer,  so  far  as  we  are  able  to  determine  from  the  current 

18 
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literature.  The  varieties  are  arranged  alphabetically  according  to 
the  cuBtomary  rules  of  library  catalogue ing,  except  that  wheoeTcr  i 
same  consista  of  two  words,  the  tiret  of  which  is  an  adjective,  the 
variety  is  indexed  according  to  the  first  letter  of  the  adjectire,  —  *. 
g.,  Latest  Fad  is  put  under  "  L  "  and  "  Autnmn  Leaves "  niider 
"  A."     Varieties  named  for  persona  are  catalogued  under  the  ear 


M.— CrliDKiiui.    Foor-Utbi  oMunJ  iUe. 

name.  All  those  varieties  which  were  first  iutrodaced  to  the  tnde 
last  year  are  marked  "  1895."  Thoee  few  without  dates  ar«  snch 
as  we  have  been  unable  to  trace  to  the  introducer ;  but  they  are  li) 
very  recent. 

There  are  several  matters  of  great  practical  importance  whicb 
an  experiment  station  cannot  determine  for  the  forciof^-hooK 
industry.     Florists  must  decide  amongst  themselves  the  shipping 
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qualities  of  different  chrysanthemums  and  the  length  of  time  cut 
flowers  will  last.  These  matters  are  of  great  practical  and  momen- 
tary value,  but  of  little  scientific  or  permanent  importance.  The 
depot  for  such  information  should  be  the  trade  journals.  It  is 
surprising  that  greenhouse  men  do  not  supply  these  lists  to  their 
trade  papers  with  greater  frequency  instead  of  going  on  year  after 
year  making  avoidable  mistakes,  and  purchasing  experience  dearly. 

The  following  varieties  described  in  Bulletin  91  have  been  grown 
again  this  year  with  results  similar  to  those  recorded  last  year. 
ElizoAeth  Bisland^  Oeorgienne  BramhaU^  Charlotte^  Maud 
Dean^  Oolden  Wedding^  Mrs,  Chas.  Lcmier  (better  than  we  said), 
UEnfcmi  des  deux  MondeSj  Mrs.  Geo.  J.  Mugee^  Mwyrflowery 
Mutual  Friendj  Ni/oeu8^  Mrs.  Mowa/rd  Rinek  (worse  than  we  said) 
and  Miss  Florence  PvUman: 

Some  of  the  older  varieties,  not  mentioned  in  Bulletin  91,  have 
been  grown  again.    Of  these  the  following  have  done  well : 

CaUendrecmy  Dr. — Similar  to  Miss  Oeorgiima  Pitcher. 

ConUey^  Jos. — A  very  good  late  variety,  dark  red,  changing  to 
carmine  and  white. 

lora. — See  Fig.  93,  and  page  234. 

Li^ppincoUy  Mrs.  Craig. 

Queeriy  The. — Midseason,  white. 

Shrim^ton,  John. — Type  of  OtUUngfordiij  and  the  best  red 
'mum. 

Sunderbruch,  F.  L. — Early  yellow. 

Vimam,d'Morel. — The  standard  pink  of  its  class,  and  still  to  be 
excelled. 

The  following  were  intermediate  in  merit :  John  Bwrnfom,^  Oeo^ 
S.  Cono<oer^  Miss  Heyletty  Eva  KnowleSy  Sautei^s  White. 

The  following  were  poor  or  bad:  Mrs.  Jos.  Eadie^  John  M^ 
Kupfer^  Mrs.  C.  H.  Payne^  Sylvia  Shea,  Tellow  Queen. 

The  following  descriptions  and  estimates  of  varieties  are  made  up 
from  notes  taken  by  Mr.  Hunn,  Mr.  Miller  and  myself. 

The  dates  in  the  descriptions  indicate  when  the  flowers  were  at 
their  best. 

1.  Ahhott,  Ma^rion  (Smith*) — Flower  6  inches  wide,  pink,  "  color 
of  La  France  rose,"  incurved,  and  slightly  hairy.  Stem  46  inches, 
long  jointed,     Nov.  20.     (Spaulding.)     1895. 

*  Natban  Smith  &,  Son^  Adrian,  Mich. 
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2.  Astor,  W.  W.  (Smitfi)— Good.  (See  Fig.  89.)  Flower  medium 
sized.  The  single  row  of  ray  florets  white,  edged  with  pink ;  disk 
flowers  yellow,  forming  a  high  compact  centre.  Stem  36  inches, 
leaves  small,  deeply  cat.  Claimed  to  be  an  improvoment  in  size. 
This  belongs  to  an  unpopular  class.  Considered  by  gardeners  as  of 
no  value  for  commercial  purposes.  Keeps  well.  (Rob't  Owen, 
Maidenhead,  Eng.    Introduced  in  America  by  Hill  and  Smith,  1895.) 

8.  AtkinSy  F,  Z.  (Smith) — Flower  6  inches.  Florets  reflexed. 
Stem  40  inches,  close  jointed,  leaves  long  and  pointed.  Considered 
by  our  gardener  a  good  midseason  white. for  commercial  purposes. 
November  16.     (Pitcher  and  Manda.)     1895. 

4.  Autumn  Leaves  (Smith) — Flower  6  inches  wide;  a  combina- 
tion of  white,  red  and  yellow,  the  yellow  being  confined  to  the  tips 
of  the  florets.  Habit  half  dwarf,  stem  close  jointed,  foliage  thick 
and  leathery.  The  combination  of  color  is  considered  a  pleasing 
one  by  our  gardener.     At  best  December  12.     (Spaulding.)     1895. 

5.  Bigelow^  E,  M.  (Dorner*)— Good.  Flowers  5  to  7  inches, 
with  general  appearance  of  a  red  dahlia.  Flofets  stiff,  a  few  outer 
ones  reflexed.  Stem  50  inches,  close  jointed ;  leaves  large,  heavy, 
deeply  cut.  Considered  by  our  gardener  a  tine,  showy  variety  of  a 
color  that  is  scarce  among  chrysanthemums.    Late.    (Dorner.)    1895. 

6.  Biron^  M,  Georges  (Beckertf) — Good.  (See  Fig.  90.)  Flower. 
6  inches  in  diameter,  bizarre,  showing  chiefly  the  reverse  side  of 
florets  which  are  strongly  whorled.  Inner  sides  of  florets  maroon, 
reverse  amber-colored.  Stem  42  inches,  habit  slender,  leaves  long 
and  deeply  cut.  This  eccentric  appearance  may  be  incident  to 
development  or  confined  to  rare  cases,  as  the  flower  is  advertised  to 
belong  to  the  Vivland-Morel  type.  This  is  recommended  chiefly 
for  its  oddity  and  the  attention  it  attracts.  November  16. 
(Calvat.)     1895. 

7.  Blacky  Miss  Louise  D,  (Beckert) — Flower  4  to  5  inches  in 
diameter,  rei^ular  and  globular,  orange-red.  Florets  small,  senii- 
tul)ular  and  tending  to  incurve.  Stem  36  inches,  habit  slender.  A 
good  variety  for  its  type  and  color.     1895. 

8.  Bloodgoody  Ilden  (HillJ)— Good.  Flower  7  to  8  inches,  pink. 
Florets  mostly  incnrved,  the  outer  ones  irregularly  reflexed.     Stem 

•  Dorner  &  Son,  Lafayette, Indiaua. 

t  Beckerr  &  Bros.,  Glenfield,  Pa. 

t  E.  G.  HiU  4&  Co.,  Ricbinond,  Indiana. 
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52  inches,  stont  and  ebort  jointed  ;  leaves  deeply  cnt.  An  improve- 
ment in  pioke.  The  shade  is  pare,  and  the  color  is  qaite  evenly 
spread  over  the  florets.    November  10.    (Spaulding.)    1895. 

9.  Borel,  Prea.  (Smith) — Flower  8  inches  wide,  loosely  arranged, 
a  striking  combination  of  purple  and  silver.  Stem  56  inches,  long 
jointed,  leaves  long  and  narrow.  Nov.  18.  A  French  novelty. 
The  colors  are  either  liked  or  disliked  at  first  sight.  (Calvat.)  1895. 


W.— loTk.    Finir-flttlii  natnrkl  il 


10.  Brigand  (Smith)  —  Flower  6  inches  wide,  deep  crimson, 
slightly  reflezed.  Florets  show  yellow  reverse.  Stem  34  inches, 
close  jointed,  foliage  large  and  light  green.  At  best  Dec.  12. 
(Spanlding.    Raised  by  Hill.)    1895. 

11.  Bronze  Giant  (Smith)  —  Flowers  6  inches,  compactly  in- 
curved.   Florets  yellow,  shaded  and  splashed  with  dark  red.    Stem 
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80  inches,  long  jointed,  foliage  scant.     At  best  Dec.  5.    (Span!* 
ding.)     1895. 

12.  Bryami^  Mrs.  W,  A.  (Pitcher  &  Manda*)  —  Flower  7  inches, 
yellow.  Habit  very  tall  and  slender;  stem  5  to  6  feet,  long 
jointed,  and  strong  though  very  thin ;  leaves  small  and  very  un- 
healthy. The  color  and  form  of  the  flower  is  similar  to  that  of  K 
Z.  Swnderhruch.    Nov.  27.     (Pitcher  &;  Manda.)    1895. 

13.  CamoU  Madam  (Smith).  Very  good.  (See  Fig.  91.)  Flower 
very  large  (8  inches  wide),  loose  and  free,  the  florets  being  very  limp 
and  graceful  and  ligulate,  pure  white.  Outer  florets  reflexed  or 
hanging,  the  inner  ones  variously  placed.  Very  tall  (4  ft.  or  over), 
the  stem  long  jointed,  and  foliage  rather  scant.  A  long  keeper  and 
a  most  graceful  and  excellent  white.  Nov.  10.  (Calvat,  1894. 
Introduced  in  America  by  Smith.) 

14.  Gamoty  Mademoiselle  (Becker).  Good.  Much  like  the  last, 
fully  as  large  or  larger,  but  shows  the  center,  although  this  defeet 
is  not  greatly  objectionable  in  a  flower  of  this  class.  White.  Stem 
40  inches,  long  jointed,  the  foliage  rather  scant.  Nov.  27.  Vari- 
ation of  No.  13  ? 

Burtj  Eddy.    (See  Mdyy  Burt.) 

16.  Chipeta  (Smith) — Flowers  7  inches  wide,  closely  iocnrved, 
showing  only  the  reverse  side  of  the  florets,  the  color  of  which  if 
compared  to  that  of  ripened  oak  leaves.  Stem  46  inchee,  dote 
jointed,  leaves  large.     At  best  Nov.  16.    (Smith.)    1895. 

16.  CompUmj  Miss  Qeorgie  (Spauldingf ) — Flower  in  color  and 
4ihade  suggesting  a  double  yellow  tulip.  Stem  40  inches,  close 
jointed,  leaves  deeply  cut,  held  well  from  stem.  Nov.  10.  (Spanl- 
ding.)    1895. 

17.  Orimisona  (Beckert)— Very  good.  (See  fig.  92.)  Flowers  6 
inches  wide,  dark  crimson,  the  intense  color  well  displayed  by  the 
ligulate  florets.  Stem  40  inches,  close  jointed,  leaves  large  and 
deeply  cut.  Bemarkable  for  the  vividness  of  its  deep  color  and  the 
velvety  flnish  of  the  florets.  Reverse  light  colored.  At  best  Nov. 
27.    (V.  Jarvis  Smith,  Pittsburg.)    1895. 

18.  Crosby^  £mma  N,  (Smith) — Flower  5  inches  wide,  golden. 
Florets  slightly  hairy,  the  outer  ones  reflexed  back  to  the  stem. 
Habit  dwarf.     Nov.  20.    (Spaulding.)    1895. 


*  Pitcher  &  Manda,  Short  Hills,  N.  J. 
t  T.  H.  Spaulding,  Orange,  N.  J. 


Thb  1895  Chrysanthbmum^.  279 

19.  Orystcbllma  (Smith).  Very  good.  Flower  5  inches  in 
<liameter,  globular  and  distinct  in  form,  pure  white,  Floreta  are 
-crisp,  firm,  and  stand  out  radially.     Stem  36  inches.     At  best  Nov. 

10,  This  is  recommended  for  its  earliness,  purity  of  color,  distinct- 
iiesB  of  form  and  keeping  qualities.  A  secondary  color  appears 
^th  age,  the  pink  being  evenly  diffused,  and  not  displeasing. 
(Vaughan.)    1895. 

20.  Da/rviUe^  CamiUe  (Smith) — Flower  5  inches  in  diameter, 
same  form  as  Ezeta,  pure  white.  Stem  42  inches,  short  jointed, 
foliage  light  green.     At  best  Nov.  10.     (Spaulding.)     1895. 

De  Oalbert  (see  Gaibert). 

21.  Diavola  (Smith) — Flower  6  inches  wide,  dark  red,  white  and 
light  yellow.  Reverse  of  florets  silvery  red.  Florets  very  wide 
and  thick.  Stem  40  inches,  close  jointed,  foliage  very  thick,  and 
dark  green.     At  best  Dec.  12.    (Spaulding.)    1895. 

22.  Dinsmore,  W.  B.  (Pitcher  &  Manda)  —  Flower  6  inches  in 
cliameter,  regularly  incurved,  golden.  Stem  40  inches,  close  jointed, 
leaves  deeply  cut.  November  16.  Midseason.  (Pitcher  & 
Manda.)    1895. 

23.  Eddy^  BvH  (Smith)  —  Flower  6  inches  wide.  Florets 
ligalate,  purple  and  white.  Stem  28  to  80  inches,  very  close  jointed, 
foliage  small.     At  best  Nov.  16.    (Yaughan.)    1895. 

24.  Egypiicm^  The  (Hill)  —  Same  as  NMie  El/oeraon  with  us. 
(Hill.) 

26.  El/oerson^  Mies  Ndlie  (Hill)  —  Good.  Flowers  6  inches, 
incurving,  showing  the  reverse.  Inner  side  of  florets  dark  red, 
reverse  bronze.  Stem  44  inches,  close  jointed,  leaves  large.  Nov. 
25.    A  good  exhibition  flower.    (Hill.)    1895. 

26.  Eoening  Staa*  (Beckert)  —  Flower  large,  6  inches  across. 
Outer  florets  reflexed,  the  inner  ones  spreading  and  whorled,  show- 
ing the  center,  semi-double ;  color  old  gold  and  salmon.  Stocky,  30 
inches  high.    Nov.  16.     Odd. 

27.  E3i^[>erime7U  (Smith.)  Flowers  6  inches  wide,  white,  very 
loose  and  spreading.  Florets  narrow  and  twisted  at  the  apex.  Stem 
46  inches,  leaves  small.  Advertised  ^^  delicate  shrimp  pink."  Dec. 
23.    (Spaulding.)    1895. 

28.  E2eta  (Smith.)  Good.  "An  improved  Rohaillon."  Flowers 
5  inches  in  diameter,  pure  yellow,  and  distinct  in  form.  Stem  50 
inches,  close  jointed,  leaves  large  and  thick.  At  best  Nov.  16. 
The  form  of  the  flower  head  is  globular,  the  general  effect  is  one  of 
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regularity.  (See  Fig.  88  floret  No.  15.)  Recommended  for  etrli- 
Dese,  parity  of  color,  distinctness  of  form,  and  laetiDg  qnalities. 
(Smith).     1895. 

39.  J^alconer,  Jennie  (Smith)  Flowers  6  inches  in  diam«tcr. 
lemoB  yellovr,  globnlar.  Florets  hroad,  margins  incnrved  and 
cupped.  No7.  25.  Considered  by  onr  gardener  a  very  good  mid- 
aeaBon  yellow.    (Spanlding.)    1895. 


M.  — Nonbera  Uk>>U.    ThrM-Oftha  mtiuBl  d«. 

80.  Fiiswygram,  Lad/y  (Beckert)  —  Poor.  Flower  4  inches, 
white.  Half  dwarf.  Not  equal  to  adrertiBed  merits.  (H.  J- 
Jones.)     1895. 

31.  Gaihert,  MUe.  M.  A.  cU  (^ecVerC^  —  Flowers  6  inches,  pure 
white.  Florets  broad,  incurved,  a  few  outer  ones  reflezed.  Stem 
40  inches ;  foliage  scant.    Nor.  19.    (D.  Calvat.)    1895. 
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33.  Oardmer^  Mrs.  John  (Beckert)  —  Flowers  6  inohes,  yellow, 
incurved.  Stem  32  inches,  long  jointed,  leaves  small.  Early.  Nov. 
3.     (H.  J.  Jones.)    1895. 

38.  Genevieve  (Yaughan)  —  Flower  medinm  in  size,  5  inches 
licross.  Florets  straight  or  slightly  reflexed,  the  inner  ones  white 
and  the  outer  ones  splashed  with  pink.  Stem  30  inches,  weak,  the 
foliage  small.    Nov.  10.    (Vaughan.)    1895. 

34.  (jfUt  Edge  (Smith) — Poor.  Flowers  medium  in  size,  5 
inches  across,  the  florets  very  narrow.  Color  yellow  tipped  bronze. 
Stem  30  inches,  close  jointed.  Nov.  19.  (W.  Jarvis  Smith,  Pitts- 
burgh, Pa.)    1895. 

35.  Odd  Dust  (Smith)  —  Flower  8  inches  wide,  pure  yellow. 
Timer  florets  incurved,  outer  ones  reflexed,  and  somewhat  hairy. 
Stem  28  inches,  short  jointed,  leaves  deeply  cut  and  of  rank  growth. 
Not  as  hairy  as  I! Enfant  des  deux  Mondes.  Nov.  20.  (Hill.) 
1895. 

36.  Haggwrd^  Rider  (Smith)  —  Good.  Large-flowered  anemone. 
Flower  9  to  10^  inches.  Bay  florets  light  pink,  disk  florets  a  darker 
pink,  the  inner  ones  tipped  with  yellow.  Habit  very  tall.  Stem 
40  inches,  leaves  small.  Nov.  10.  Becommended  for  its  striking 
oddity.  Mrs.  F.  Gordon  Dexter.  (Picture  on  title  page  of  Bulletin 
91  gives  an  idea  of. the  form.)  This  is  not  a  new  variety,  but  the 
«ize  has  been  greatly  increased.  Attracted  universal  attention 
among  visitors  and  much  dislike.    (H.  J.  Jones.)    1895. 

87.  Halloween  (Smith)  — ^Very  good.   Flower  head  7  inches  wide 
and  flat.     Florets  incurved  and  quilled,  the  tubular  portion  a  lighter 
'  pink  than  the  ligulate  portion.    This  variety  has  as  much  individ- 
uality as  Northern  Lights^  which  has  similar  colors,  but  a  somewhat 
different  development.    Nov.  25.    (Hill.)    1895. 

38.  Heo/coch  Esther  (Smith) — Flower  incurved,  yellow.  A 
aport  from  Ada  Spavldi/ng.  Stem  30  inches,  close  jointed,  foliage 
good.    Nov.  10.    (Spaulding.)     1895. 

39.  Hersylea  (Sunset  Seed  and  Plant  Co.)  —  Flower  large, 
6  inches  across.  Outer  florets  slightly  reflexed,  the  inner  ones 
upright  and  cupped.  Color  good  golden  yellow.  Growth  rather 
slender :  foliage  oak-leaved.  Stem  40  inches.  Nov.  16.  (Sunset 
Seed  and  Plant  Co.)    1895. 

40.  Higinbothcmi^  Mrs.  (Smith)  —  Good.  Flower  9  inches  wide, 
incurving,  showing  the  center,  hairy,  pink.  Florets  incurving,  cup- 
ping, and  even  more  hairy  than  those  of  Louis  Boehmer.    Stem  40 
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inches,  close  jointed,  leaves  large  and  very  dark  green.  A  gain  in 
size  over  Z.  Boehmer.  Nov.  16.  (Spaulding.  Raised  by  Hill.) 
1895. 

41.  Hole^  Deem  (Smith)  —  Flower  8  inches,  white  and  pint 
Stem  36  to  40  inches,  foliage  large,  drooping  to  stem.  Nov.  26. 
(May.)    1895. 

42.  Hurley^  Mrs,   Wm.  H,     (Beckert)  —  Poor.    Flower  large, 

6  inches  across;  florets  slightly  reflexed.  Color  buff.  Growth 
slender,  the  stem  20  inches  high.     Nov.  10.     (Graham.)     1895. 

43.  I(yra  (Smith) —  Very  Good.  (See  Fig.  93.)  Not  a  new 
variety.  Flower  6  inches  in  diameter.  Florets  tubular,  pink.  The 
color  is  a  delicate  shade  evenly  diffused  throughout.  Kecommended 
for  exhibition  and  pot  culture.     Nov.  16.     (Smith.)     1894. 

44.  Jayne  (Smith)  —  Flower  4  inches  wide,  dark  rose  color,  the 
shade  of  Mrs.  Murdoch.  Stem  30  inches,  long  jointed,  leaves 
nearly  entire.     Nov.  27.     (Vanghan.)     1896. 

45.  Johnson,  Miss  M,  Jtf."(Hill)  —  Very  good.  Flower  5  inches 
in  diameter,  loosely  incurved,  gobular,  golden  yellow.  Florets 
wide,  incurved.  Stem  24  inches,  foliage  good.  Becommended 
for  purity  of  color,  earliness,  and  dwarf  habit.  Nov.  5.  (Hill.) 
1895. 

46.  Lager,  J.  E,  (Smith) : —  Good.  (See  title  page.)  Flower  6 
inches  wide,  bright  yellow,  irregular  in  general  form,  and  irregular 
as  to  florets,  which  show  varying  degrees  of  tubularity  and  are  irreg- 
ularly reflexed.  Stem  40  to  45  inches  and  stout,  leaves  good. 
Becommended  for  earliness,  and  keeping  qualities.  This  is  not  ii 
good  as  Mrs,  W.  H.  Ramd  (see  Fig.  95),  an  early  yellow  of  the 
same  class.     Nov.  23.     (Pitcher  &  Manda.)    1895. 

47.  Latest  Fad  (Beckert)  —  Flower  8  inches  wide,  yellow.  Florets 
tubular,  the  outer  reflexed.  Stem  30  to  36  inches,  close  jointed, 
leaves  small.  Dec.  5.  Considered  by  our  gardener  a  good  variety 
for  growing  single  blooms  in  pots.    (Spaulding.)     1895. 

48.  Leech,  Katherine   (Beckert)  —  Good.      Flower  very  large, 

7  inches  across.  Florets  loosely  reflexed,  the  central  ones  erect  or 
spreading.  Color  clear  buflE.  Strong,  short-jointed  grower,  25  to 
SO  inches  high.     Nov.  16.     (Graham.)     1895. 

49.  Masse,  Marie  (Beckert)  — Flower  medium  in  size,  the  florets 
reflexed.  Color  pink,  with  a  purple  tinge.  Very  early  and  dwarf. 
Stem  12  inches.     Oct.  20.     English, 

50.  Meige,  La  (Beckert) — Flower  5  inches  wide,  white.    Florets 
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broad,  waxy.     Stem  28  inches,  close  jointed,  deeply  cut.     Yery 
late.    Dec.  26.     (Calvat.)    1895. 

51.  MUlhroolc  (Domer) — Very  good.  Flower  7  inches,  tubular. 
The  ligulate  portion  of  florets  a  bright  red,  tubular  portion  a  salmon 
bronze.  Stem  40  to  55  inches,  close  jointed,  leaves  large  and  held 
well  to  flower.  The  combination  of  colors  is  unique  and  attractive. 
JSov.  20.     (Dorner.)     1895. 

52.  Miraheau^  Mme,  Octavie  (Beckert) — Good.  'Flower  rather 
large.  Florets  long  and  loose,  color  a  delicate  shade  of  silvery 
pink.  Stem  30  inches  high,  long  jointed.  Wo  v.  28.  Very  attrac- 
tive and  odd. 

53.  Molin^  Mme.  G.  (Beckert) — Flower  8  inches,  loosely  arranged, 
pure  white.  Outer  florets  reflexed.  Stem  40  inches,  close  jointed, 
leaves  light  green,  long.     Nov.  25.     (Calvat.)    1895. 

54.  MortiUetj  M.  de  (Beckert) — Flower  5  inches  wide,  incurved. 
Outer  florets  red,  inner  bronze  and  yellow,  reverse  buff.  Stem  44 
inches,  foliage  unhealthy.     (Calvat.)     Ib95. 

55.  Murdoch^  Mrs,  S,  T.  (Domer) — Flower  6  to  7  inches^ 
incurved,  pink.  Stem  36  to  40  inches,  very  short  jointed,  leaves 
large,  deeply  cut,  dark  green.     Nov.  25.     (Dorner.)     1895. 

56.  Murray^  Mrs.  Ji.  W.  E,  (Beckert) — Very  good.  Flower  5 
inches  wide,  4  inches  deep,  white,  loosely  incurved  showing  centre. 
Florets  are  cut  or  toothed  in  such  a  manner  as  to  give  the  general 
effect  of  hairiness.  (See  Fig.  88,  No.  13.)  Stem  46  inches,  close 
jointed,  leaves  small.  A  good  late  exhibition  variety.  Eecom- 
mended  for  purity  of  color,  individuality  of  form,  and  lateness. 
Centre  not  objectionable.  Stands  test  of  close  scrutiny  as  well  as 
that  of  general  effect.  Not  to  be  confused  with  Mr.  R.  W.  E. 
Murray.  (Syn.  Mrs.  Geo.  W.  Pullman.)  (H.  J.  Jones,  England.) 
1895. 

57.  Noisette^  Pa/ul  (Vaughan*) — Flower  of  medium  size,  4  inches 
across.  Outer  florets  reflexed,  the  inner  ones  incurved.  Color  dull 
yellow.  Dwarf  (15  inches  high).  The  foliage  small.  Nov.  10. 
(Vaughan.)     1895. 

58.  Northern  Lights  (Beckert) — Very  good.  (See  Fig.  94.) 
Flower  8  inches  in  diameter,  quilled,  pink.  Stem  46  inches,  close 
jointed,  foliage  very  good.  Midseason.  Nov.  25.  Recommended 
fol-  distinctness  of  form,  and  keeping  qualities.     The  spiral  condi- 

^      ■  "'■  ■■  I-  ■     ^  ■  1 1  ■■     ■  ■  »  .- ,    ■    ■  ■    ■ »    ■  ■  ■        ■ 

*  J.  C.  Vaughan,  Chicago. 
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tion  of  development  shown  in  Fig.  94  is  succeeded  by  stages  of 
growth  that  are  perhaps  even  more  attractive.  (W.  Jarvis  Smith, 
Pittsburg.)     1895. 

59.  Nya/nza  (Smith)— Good.  Flower  6  inches  in  diameter,  high 
built.  Florets  incurved,  cherry  red,  reverse  golden,  very  broad  and 
strong.  Stem  45  inches,  close  jointed ;  leaves  finely  cut.  Suitable 
for  cutting  Nov.  20.  In  fine  condition  Nov.  27.  Striking  form 
and  color.    Keeps  well.    (Smith.)    1895. 

60.  Oakland  (Domer) — Good.  Flower  6  inches  in  diameter, 
dark  red  or  terra  cotta,  very  double  and  spherical.  Outer  florets 
reflexed,  inner  ones  slightly  incurved,  the  margins  revolute  in  every 
case.  Stem  50  to  60  inches.  At  best  Nov.  5.  Good  Nov.  25. 
Beconunended  for  distinctness  of  form  and  color,  earliness  and 
keeping  qualities.    (Domer.)    1895, 

61.  Octoroon  (Smith) — Flower  resembles  Nellie  Elverson,  Stem 
40  inches,  close  jointed ;  leaves  dark  green,  think  and  stiff.  Dec.  5» 
(Smith.)    1895. 

62.  O^Fa/rrd^  Miaa  El/ma  (Domer) — Good.  Flower  medium 
sized,  very  evenly  reflexed,  magenta  red.  Stem  36  to  40  inches^ 
dose-jointed,  leaves  deeply  cut  and  drooping  to  stem,  held  well  up 
to  flower.  Dec.  12.  Becommended  for  those  who  desire  a  dark 
red,  late  in  the  season.    (Domer.)    1895. 

63.  Oram>ge  Child  (Beckert) — Poor.  Flower  medium  in  size, 
4  inches  across,  zinnia-shaped.  Color  dull  yellow.  Half-dwarf; 
foliage  small.    Nov.  16.    (W.  Piercy,  Forest  Hill,  London.) 

64.  Palmer^  Mrs.  Potter  (Hill) — Flower  7  inches  wide.  Florets 
incurved  of  heavy  texture,  rose  pink  with  silver  reverse.  Stem  46 
inches,  long- jointed,  foliage  dark  green.  A  show  variety  with  good 
keeping  qualities.    Nov.  16.    (Walz.)    1895. 

66.  Panrker^  Jr,^  Mrs.  J.  M.  (Hill) — Flower  6  inches  wide,  pink,, 
showing  the  centre.  Outer  florets  somewhat  tubular.  Stem  30 
inches.  Must  be  cut  early  as  the  centre  is  a  decided  disadvantage. 
The  shade  of  pink  is  equal  to  that  of  Viviand-Morely  but  scarcely 
better.     Very  early.    At  best  Nov.  8.    (Spaulding.)    1895. 

66.  Pauchmckey  M.  (Beckert) — Flower  10  inches,  lemon  colored^ 
loose  and  sprawling,  the  outer  florets  drooping  to  the  stem ;  inner 
florets  twisting  toward  centre.  Stem  44  inches,  very  stocky,  close- 
jointed,  leaves  large.     Nov.  10.    (Calvat.)    1895, 

67.  PauckoucTce^  Mile.  7%^^«a  (Beckert) — Flower  8  inches  wide^ 
pure  white.    Stem  46  inches.    Dec.  12.    (Calvat.)    1895. 
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68.  Philadelphia  (Hill) — Good.  Flowers  6  to  8  inches  in 
diameter,  light  yellow,  loosely  incurved  and  whorled.  The  color 
changes  with  growth  toward  creamy  white,  the  tips  of  florets  being 
somewhat  darker.  Stem  36  inches,  stiff,  close-jointed.  Nov.  16. 
Recommended  for  its  class.    (Graham.)     1895. 

69.  Pitcher^  Miss  Oeorgiana  (Pitcher  and  Manda) — Yery  good. 
Flower  6  inches  in  diameter,  globular,  loosely  incurved,  bright 
yellow.  Type  of  Oolden  Dragon,  Stem  36  inches,  unusually 
stout,  foliage  broad,  thick  and  rank.  Nov.  10.  (Pitcher  and 
Manda.)     1895. 

70.  Radicmce  (Hill) — Poor.  Flower  6  inches  in  diameter, 
golden,  loosely  incurved.  Florets  wide.  Habit  dwarf.  Stem  24 
inches.  Early.  Keeps  well,  but  is  by  no  means  pure  yellow  as 
advertised.  Much  red  is  irregularly  distributed.  Nov.  10, 
(Hill.)     1895. 

71.  Rand,  Mrs.  W.  H.  (Hill)— Very  good.  (See  Fig.  95.) 
Flowers  8  inches  wide,  pure  yellow,  looking  like  a  mass  of  tangled 
yellow  thread.  Florets  show  much  irregularity  especially  in  the 
degree  of  laciniation  and  tubularity.  Stem  24  to  30  inches,  leaves 
small.  Becommended  for  earliness,  purity  of  color,  individuality 
of  form,  and  remarkable  keeping  qualities.  Comments  on  the 
form  ranged  from  "informal,"  "free,"  "pleasing,"  and  "irreg- 
ular," to  "odd,"  "fantastic"  and  "eccentric."  It  is  worth 
noticing  that  the  individual  florets  are  far  more  irregular  than  the 
flower  head  in  its  general  effect.  Compare  J.  E.  Lager,  title  page. 
Nov.  10.    (Vaughan.)    1895. 

72.  Reynolds,  Mavde  D.  (Smith)— ^Flower  9  inches,  high  built, 
canary  yellow.  Outer  florets  reflexed  irregularly.  Stem  38  inches, 
close  jointed.     Nov.  25.    (Spaulding.)     Ib95. 

73.  Robinson,  Mrs.  .Henry  (Beckert,  Smith) — Very  good.  (See 
Fig.  96.)  Flower  7  to  9  inches  in  diameter,  globular,  incdrved, 
pure  white.  Florets  wide.  Stem  36  inches,  foliage  good.  Nov, 
10.  Recommended  for  great  size,  purity  of  color,  earliness  and 
keeping  qualities.  A  popular  vote  of  visitors  would  probably  have 
given  this  the  first  place  over  the  entire  collection.  (Pitcher  and 
Manda.)    1895. 

74.  Rierrum,  W.  H.  (Hill) — Flower  6  inches  in  diameter,  in- 
curved, very  high  built,  yellow.  Outer  florets  often  tubular.  Stem 
30  inches,  close  jointed,  foliage  well  up  to  flower.  Nov.  24.  (Hill.) 
1895. 
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75.  Sh(wmg$  (Smith)  —  Good.  (See  Fig.  97.)  Flowers  small, 
only  3  inches  in  diameter,  unique  in  form.  Florets  twisted  and 
curled,  inner  side'reddish,  outer  bronze  or  straw  colored.  Stem  36 
inches,  close  jointed,  foliage  good.  Midseason.  Nov.  16.  Recom- 
mended solely  for  its  novelty  and  oddity.    (Yaughan.)     1895. 

76.  Smithy  Mrs.  A.  W.  (Beckert)  —  Flower  rather  large.  Florets 
reflexed.  Color  shell  pink.  Of  Vwiand-Mord  type  of  color.  Four 
feet  high,  close  jointed,  the  foliage  deeply  cut.  Nov.  19.  (W. 
Jarvis  Smith,  Pittsburg.)    1895. 

77.  fSpaidding^  Mrs.  Gladys  (Hill)  —  Good.  Flower  4  to  6  inches 
in  diameter,  high  built,  white,  incurved.  Stem  32  inches,  long 
jointed,  leaves  small.  At  best  Nov.  10.  Good  Nov.  25.  (Spaul- 
ding.)     1895. 

78.  Stormy  Mrs.  J.  H,  (Smith)  —  Good  to  very  good.  Flower 
large,  about  6  inches  across  and  5  inches  high.  A  few  outer  florets 
reflexed,  the  remainder  incurved.  White.  Stem  nearly  4  feet, 
strong.  Nov.  25.  One  of  the  best  midseason  and  long-keeping 
whites.    (Pitcher  &  Manda.)    1894. 

79.  Sunrise  (Smith)  —  Flower  9  inches  wide,  showing  centre. 
Florets  broad,  of  heavy  texture,  terra  cotta,  reverse  old  gold.  Stem 
40  inches,  close  jointed ;  leaves  large  and  thick.  Nov.  10.  Same 
<5lass  as  Eva  KnowUs.    (May.)    1895. 

80.  Sunset  Pink  (Sunset  Seed  &  Plant  Co.) — Flower  large,  7 
inches  across.  Outer  florets  horizontal,  the  inner  incurved  and 
making  a  high  center.  Color  pink.  Stem  40  inches  high,  short 
jointed.     Nov.  19.     1895. 

81 .  Thalia  (Smith)  —  Flowers  6  to  7  inches  in  diameter.  Florets 
lavender,  opening  loosely,  but  incurving  to  a  firm  head.  Stem  40 
inches,  very  close  jointed,  foliage  large,  drooping,  completely  cover- 
ing the  stem.     Nov.  10.    (Smith.)     1895.    • 

82.  Trilby  (Smith)  —  Flower  6  inches  wide,  pure  white.  Florets 
of  very  heavy  texture,  the  outer  reflexed.  Stem  36  inches,  close 
jointed,  foliage  large,  dark  green,  drooping  to  stem.  Dec.  10. 
(May.)    1895. 

83.  Troyy  J.  R.  (Smith)  —  Flower  6  inches  in  diameter,  incurved 
Japanese,  pure  white.  Stem  40  inches,  close  jointed,  foliage  scant. 
{Advertised  to  be  ready  for  cutting  Oct.  5  to  9.)  This  would  rank 
very  high  among  the  early,  pure  white,  incurved  varieties  if  it  were 
not  so  much  exceeded  in  size  and  form  by  Mrs.  Heftwy  Robvnson. 
Ifov.  10.    (Pitcher  and  Manda.)    1895. 
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84.  VaUeau,  Marie  (Smith)  —  Flower  6  inohee  in  diaiaeter^ 
globular,  light  pink,  slightly  hairy.  Florets  broad,  heavj  texture, 
the  outer  reflexed.  Stem  40  to  45  ioches,  Bhort  joioted,  leavee 
Urge,  deeply  cut,  and  held  well  from  the  stem.  Nov.  20.  (Spaul- 
ding.)     1895. 


te.-Hn.  Heory  Roblnnn.    Hair  size. 

85.  Wakeley,  Dr.  A.  TT.  (Smith)  —  Flower  6  inches  in  diameter. 
Florets  wide,  incurred,  loosely  arranged,  light  red,  with  light  pink 
reverse.  Stem  2i  incbee ;  leaves  small.  At  beet  Nov.  20.  (Spauld- 
ing.)     1895. 

86.  Walz,  Fred  (Bock)  —  Flower  5  inches  wide,  pink  and  white. 
Keverse  and  tips  of  inner  florets  silvery.  Stem  30  incbee.  Nov. 
16.     (Bock.)     1895. 
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87.  WhitCy  Mrs.  J.  H.  (Hill)  —  Flower  6  to  7  inches,  reflexed, 
crimson.  Stem  80  to  40  inches,  short  jointed,  foliage  very  thick. 
It  seems  doubtful  whether  this  is  any  improvement  is  the  much  de- 
sired dark  shades  of  which  GuQJmgford%i  in  the  historic  example. 
There  was  considerable  variation  among  the  specimens  as  to  time 
and  manner  of  blooming,  color  and  stature.  Neither  was  ^'  extra 
dwarf."    1895. 

88.  WyrmSy  Rose  (Smith)  —  Flower  very  large,  7  inches  across, 
loose,  silvery  pink.  Stem  8  feet,  very  stout  and  close  jointed,  and 
of  distinct  appearance.  Nov.  16.  (Bob't  Owen,  Maidenhead, 
Eng.,  1894.    Introduced  in  America  by  Hill,  1895.) 

89.  Zipanffi  (Smith)  —  Flower  6  inches  wide,  very  high  built. 
Outer  florets  reflexed  showing  dark  red,  inner  ones  incurved  show- 
ing buff  reverse.  Stem  48  inches ;  leaves  large.  Nov.  16.  (Smith.) 
1895. 

90.  Zulmda  (Smith)  —  Flower  similar  to  that  of  HoUow^en^  but 
smaller.  Stem  84  inches,  very  close  jointed ;  leaves  large,  very 
dark  green.    I)ec.  5.    (Smith.)    1895. 

Mr.  Miller's  synopsis  of  varieties. —  The  names  of  the  varieties 
in  the  following  selection  are  not  arranged  in  a  fashion  that  is  de- 
signed to  be  complete  or  systematic,  but  simply  helpful.  The 
arrangement  aims  to  save  persons  of  limited  time  the  labor  of  read- 
ing through  a  long  list  of  new  varieties  alphabetically  arranged. 
Florists,  gardeners  and  others  who  visited  our  forcing-houses  were 
constantly  asking  such  questions  as  these :  "  Where  is  your  biggest 
blossom  1 "  *'  Have  you  any  good  pink  varieties  ? "  '*  What  new 
colors  are  there  in  hairy  varieties?"  "  Will  you  give  me  the  names 
of  some  good  quilled  sorts  ? "  The  following  list  attempts  to 
answer  just  such  questions : 

"Varieties  of  great  size. —  Mrs.   Henry  Robitison,  Eider  Haggard, 
Mrs.  Higinbotham,  Helen    Bloodgood,  Mrs.    W.   H. 
Hand,  Northern  Lights. 
Varieties  of  single,  strong  colors. — 

White. —  Mrs.  Henry  Eobinson,  Chrystallina,  Mrs.  R.  W. 

E.  Murray. 
Yellow. — Mrs.  W.  H.  Rand,  Miss  Georgiana  Pitcher,  Ezeta, 

Miss  M.  M.  Johnson. 
Pink. — Helen  Bloodgood,  Mrs.  Higinbotham. 
Crimson. —  Crimsona. 

Dark  red.— Miss  Elma  O'Farrell,  Oakland. 

19 
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Good  combiDHtions  of  colors. —  W.  "W.  ABtor,  Millbrook. 
!Ekrly  varieties. — 

White. —  Mrs.  Henry  Bobineon,  Cbiystallina. 

Yellow. — Mrs.  W.  H.  !Raiid,  Miu  Gteorgiaoa  Pitcher,  IhGw 
a.  M.  JohoBOD. 

Light  yellow. —  Philadelphia. 

Pink. —  Mrs.  Higinbotham,  Marie  Masse. 

Dark  red.— Oakland. 


MidseasoD  varieties. — 

White.— F.L.  Atkins. 

Yellow. —  Ezeta. 

Crimsoa. —  Crimsona. 
Late  varieties. — 

White.—  Mrs.  R.  W.  E.  Mnrray. 

Ked.  — K.  M.  Bigelow,  Mias  Elma  O'Farrell. 
Tall.  ~  Rider  Haggard,  Oakland. 

Dwarf.  —  Miss  M.  M.  Johnson,  Marie  Maaae,  Paul  Noisette. 
Hairy.  —  Mrs.  Higinbotham. 
Qoilled.  —  Hallowe'en,  Northern  Lights,  Millbrook. 
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Tubnlar.  —  lora,  Mrs.  R.  W.  E.  Murray. 

Keeping  qualities. — Crystallina,  Ezeta,   Oakland,    Mrs.    W.   H. 

Rand,  Mrs.  J.  H.  Starin. 
Good  for  exhibition  blooms.  —  W.  W.  Astor,  M.  Georges  Biron, 

Crimsona,  Crystallina,  Mrs.   Higinbotham,   Millbrook, 

Mrs.  R.  W.  E.  Murray,  Miss  Georgiana  Pitcher,  Mrs. 

Henry  Robinson,  Mrs.  W.  H.  Rand,  Northern  Lights, 

Shavings. 
Strong  individuality  of  form.  —  Crystallina,  Ezeta,  Shavings,  Mrs. 

W.   H.  Rand,  W.  W.   Astor,   Hallowe'en,   Northern 

Lights,  Millbrook. 
Large  Anemone.  —  Rider  Haggard. 
Varieties  showing  the  reverse  colors.  —  Miss  Nellie  Elverson,  M. 

Georges  Biron. 
Velvety  finish  of  florets.  —  Crimsona. 
Odd,  striking,  fanciful,  eccentric,  etc.  — W.  W.  Astor,  M.  Gorges 

Biron,  Rider  Haggard,  Mme.  Octavie  Mirabean,  Mrs. 

W.  H.  Rand,  Shavings. 
Mr.  llunn's  choice  of  varieties. — It  is  a  difBcnlt  matter  among 
so  many  varieties  of  exceptional  merit  to  name  those  possessing  the 
greatest  number  of  valuable  points,  as  different  methods  of  growing 
and  varied  soils  will  often  so  change  the  character  of  a  variety  that 
one  is  compelled  to  constantly  revise  his  opinion. 

The  following  list  is  not  an  arbitrary  selection,  but  it  simply  gives 
the  results  obtained  here  in  1895  : 

WnrrE. 
Mirly.  Late. 

Mrs.  Henry  Robinson,  « The  Queen, 

Madame  Camot,  Mile.  Oarnot, 

Crystallina,  F.  L.  Atkins, 

Miss  Gladys  Spaulding,  Mrs.  J.  H.  Starin, 

Mrs.  R.  W.  E.  Murray, 

Pink. 

lora,  Northern  Lights, 

Helen  Bloodgood,  Mrs.  S.  T.  Murdock, 

Mrs.  Potter  Palmer,  Marion  Abbott, 

Mrs.  J.  M.  Parker,  Jr.  Marie  Valleau. 


/ 


292    Agbioultubal  Expbrimbnt  Station,  Ithaca,  N.  T. 


Tbllow. 


Mrs.  W.  A.  Band, 
J.  E.  Lager, 
Miss  Oeorgiana  Pitcher, 
Lonise  A.  Black, 
Mrs.  M.  M.  Johnson. 


M.  Georges  Biron, 
Mrs.  J.  H.  White. 


W.  B.  DiosLDore, 

Jennie  Falconer, 

£zeta, 

W.  H.  Bieman. 


Bed. 


E.  M.  Bigelow, 

Kyanza, 

Crimsona, 

Miss  Nellie  Elverson, 

Millbrook, 

Diavola, 

Hallowe'en. 


Mr.  Bailey's  ohotoe  of  sim. — 

1.  Mrs.  Henry  Bobinson  (Fig.  96). 
8.  Mrs.  W.  H.  Band  (Fig,  95). 
8.  Crimsona  (Fig.  92). 

4.  lora  (Fig.  93). 

5.  Madame  Camot  (Fig.  91). 

6.  Miss  Georgiana  Pitcher. 

In  this  test  of  90  novelties,  we  thought  that  the  following  twelve 
showed  superlative  ("  very  good  ")  merits  (excluding  the  varieties 
which  are  simply  odd  or  curious)  .  Madame  Camot,  Crimsona, 
Crystallina,  Hallowe'en,  lora,  Miss  M.  M.  Johnson,  Millbrook,  His. 
B.  W.  E.  Murray,  Northern  Lights,  Miss  Georgiana  Pitcher,  Mis. 
W.  H.  Band,  Mrs.  Henry  Bobinson. 

L.  H.  BAILEY, 
WILHELM  MILLER, 
C.  E.  HUNN. 
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OoBNELL  XJnivebsity,  Ithaoa,  N.  Y.,  Febma/ry  20, 1896. 

Sonordble  Commissioner  of  AgriouLPwre^  AJhamy: 

Sir.  —  For  a  number  of  years  the  farmers  of  western  New  York 

have  been  asking  for  light  npon  the  insidious  and  serious  diseases 

of  the  potato  crop.    A  special  effort  has  been  made  during  the  past 

season  to  stndy  these  trdnbles,  and  although  the  season  was  nnusuallj 

dry  and  therefore  not  very  productive  of  some  diseases,  the  results 

of  the  investigations  seem  to  be  so  useful  that  they  are  submitted 

for  publication  and  distribution  under  Chapter  230  of  the  Laws 

of  1895. 

L.  K  BAILEY. 


SYNOPSIS. 

Part  L      Fungi.    Pages  297  to  321. 

A,  Descriptions  of  the  fungous  diseases,  297  to  312. 

1.  Potato  rut,  late  blight,  or  downy  mildew,  297. 

2.  Early  blight,  or  leaf-blight,  302. 
8.  Potato  scab,  809. 

B.  Treatments  of  the  fungous  diseases,  312  to  321. 

1.  Potato  rot  or  late  blight,  812. 

2.  Early  blight,  312. 
8.      Potato  scab,  318. 

Part  II.      Insects,  322  to  324. 

1.  Potato  beetle,  322. 

2.  Flearbeetles,  323. 

Part  III.  Machinery  for  spraying  potatoes,  325  to  328. 
Summary,  329. 


HiSTOBiCAL  Notes  on  the  Potato  Disease. 

"  The  most  easy  way  to  scourge  the  land,  and  f oroe  it  to  yield  speedy  retams, 
was  by  growing  crops  of  potatoes,  which  are  largely  productive,  bat  at  the  same 
time  specially  exbaastive  of  the  mineral  wealth  of  the  soil.  An  average  crop  of 
potatoes  robs  the  soil  of  the  seed  constituents  of  between  three  and  four  average 
crops  of  wheat.  The  tenants  were  too  poor,  and  if  they  had  been  rich  had  no 
iodacement,  by  the  tenure  of  their  land,  to  restore  to  the  soil,  through  adequate 
manuring,  the  heavy  demands  which  had  been  made  on  its  fertility.  At  the 
time  of  the  famine  in  1846,  nearly  one-fourth  of  the  land  under  crops  was  devoted 
to  potatoes.  And  even  now,  out  of  every  100  acres  devoted  to  green  orops  in 
Ireland,  71  are  still  given  to  potatoes  —  a  proportion  nearly  three  times  greater 
than  that  in  Scotland,  and  six  times  greater  than  that  of  England.      •      •     • 

"  The  striking  deterioration  of  the  potato  prodnoe  in  Ireland  deserves  much 
more  attention  than  it  has  received,  but  can  only  be  slightly  alluded  to  in  the 
present  essay.  From  1601,  when  Raleigh  introduced  it  into  Ireland,  the  crop 
grew  steadily  in  favor  with  the  Irish  peasantry  until  1845,  in  whioh  year  the 
largest  amount  of  acreage  was  devoted  to  it,  and  fine  crops  of  six  and  seven  tons 
to  the  acre  were  habitually  and  persistently  attained.  The  famine  came,  and,  as 
Irish  agriculturists  assert,  the  nature  of  the  potato  was  altered  by  the  disease  of 
1846,  and  its  produetivo  power  was  lessened  ;  at  least  this  is  given  as  the 
explanation  of  its  present  low  position  among  Irish  crops.  It  is  no  longer  the 
potato  which  is  the  farmer's  chief  source  of  profit  in  Ireland."  ("Beoess  Studies,'^ 
edited  by  Sir  Alexander  Grant,  pp.  250-251.) 

*'  If,  then,  the  loss  to  Ireland  is  £3,500,000,  we  should  be  glad  to  know  how 
much  the  total  loss  will  have  been  when  the  destruction  in  England,  Wales  and 
Scotland  is  taken  into  account.  To  place  the  latter  at  £1,500,000  is  no  very  ex- 
travagant assumption  ;  and  if  so,  this  country  has  lost  five  millions  of  money  by 
the  potato  murrain."    (Qardenerg^  Chranielef  1846,  pp.  217.) 

<'  Copper  Smoke  a  Preventive  of  Potato  IHseaee, — ^In  the  district  about  Meath 
and  Swansea  *  wherever  the  copper  smoke  prevails,'  was  the  expression  of  an 
intelligent  inhabitant  with  whom  I  fell  into  conversation,  the  potatoes  are 
soand,  and  the  same  person  informed  me  it  was  also  the  case  last  year.  I  can 
verify  the  fact  so  far  as  the  present  appearance  of  the  crop,  as  seen  from  the 
mail-coach  roof  can  be  considered  a  verification ;  but  I  state  it  with  a  view  of  in- 
ducing more  particular  inquiry  into  it.  You  are,  I  dare  say,  aware  the  district  I 
speak  of  is  crowded  with  copper  smelting  fornaces." — {Oardenert'  Chronicle,  1846, 
p.  582.) 


Part  L   Fungi. 


A.    DESCRIPTION  OF  FUNGOUS  DISEASES. 

1.  Potato  bot;  latb  blight;  downt  mildbW  {Phytojphihora 
vnfestcma^  DeBary). — The  fangos  caasing  the  common  potato  rot  is 
an  old  offender.  It  was  nndoubtedlj  introduced  into  Europe  with 
some  of  the  early  importations  of  the  potato,  and  has  in  certain  , 
years  proved  so  destructive  that  famines  have  resulted  from  the 
entire  loss  of  the  potato  crop.  Such  occurrences  eventually  lead 
to  thorough  study  of  the  oi^auism.  As  early  as  1846,  the  fungus 
causing  the  trouble  was  very  carefully  described  in  an  English 
publication,''^  and  since  that  time  other  observers  have  given  the 
disease  much  attention.  It  has  spread  to  all  regions  in  which  pota- 
toes are  extensively  grown,  so  that  both  scientists  and  farmers  are 
very  familiar  with  many  of  its  characteristics. 

The  most  interesting  feature  connected  with  the  fungus  is 
undoubtedly  the  wonderful  energy  which  it  exhibits,  under  favor- 
able conditions,  in  the  destruction  of  the  potato  plants.  It  some- 
times spreads  with  such  rapidity  that  a  crop  may  be  ruined  in  one 
or  two  days ;  and  unfavorable  conditions,  or  the  total  destruction  of 
the  plants,  formerly  appeared  to  be  the  only  effectual  agents  in  pre- 
venting or  checking  the  spread  of  the  dreaded  disease.  This  rapid 
decay  of  both  the  foliage  and  tubers  is  perhaps  the  most  distinctive 
of  those  characters  which  are  commonly  brought  forward  for  the 
identification  of  the  disease.  It  is  almost  invariably  accompanied 
by  a  strong,  disagreeable  odor  which  is  easily  recognized  by  all  who 
have  once  experienced  it.  When  large  fields  have  been  attacked, 
the  smell  is  particularly  strong ;  it  then  arises  entirely  from  the 
foliage,  and  is  not  produced  by  the  tubers. 

The  conditions  which  favor  such  rapid  decay  are,  as  a  rule,  not 
generally  present  throughout  this  state.    The  fungus  makes  its 

•Rev.  M.  J.  Berkeley,  Journal  of  the  Royal  Hortieultural  Society ,  Vol.  I. 


298    Agbioultubal  Experiment  Station,  Ithaca,  N.  Y. 

most  rapid  growth  in  a  tetoperaturo  of  about  70°  F.  when  much 
moisture  is  present  in  the  atmosphere.  Cloudy  days,  with  occar 
sional  showers,  and  a  close  damp  air  are  especially  favorable  to  its 
growth ;  and  if  such  periods  occur  during  -August  and  September, 
the  disease  may  appear  at  any  time.  But,  on  the  contrary,  if  the 
season  is  dry  and  hot  the  fungus  is  linable  to  develop,  and  little  or 
no  injury  of  this  nature  can  appear.  It  is  for  this  reason  that  the 
potato  rot  is  not  a  regular  visitor  in  most  parts'  of  the  state,  but  is 
more  generally  confined  to  certain  localities.  These  are  found  in 
the  more  northern  potato  districts,  in  the  regions  near  the  sea  coaat, 
and  in  some  parts  which  have  a  high  altitude.  In  such  places  the 
fungus  may  develop  regularly  every  year,  and  the  severity  of 
the  attack  will  be  modified  chiefly  by  abnormal  atmospheric  con- 
ditions. 

The  fungus  causing  the  late  blight  of  potatoes  passes  the  winter 
in  two  forms.  The  mycelium,  or  vegetative  portion  of  the  parasite, 
may  retain  its  vitality  until  the  following  spring,  when  growth  may 
again  begin  and  further  attacks  of  the  fungus  take  place.  These 
are  followed  perhaps  by  less  serious  results  than  those  which  result 
from  the  other  form.  This  second  method  of  surviving  the  winter 
is  effected  by  means  of  a  small  fruiting  body  known  as  an  oospore. 
It  is  surrounded  by  a  comparatively  hard  covering  and  ifi  able  to 
resist  considerable  extremes  of  temperature  and  moisture.  The 
spores  are  produced  in  the  fall  within  the  tissues  of  the  potato 
plant,  and  here  they  remain  until  the  following  spring  or  summer. 
By  the  gradual  decay  of  the  surrounding  tissues  these  spores  become 
liberated  and  when  dry  may  easily  be  spread  over  wide  areas  by 
means  of  winds  and  other  natural  agencies.  Those  which  even- 
tually rest  upon  potato  foliage  soon  germinate  under  proper  condi- 
tions, and  reproduce  the  fungus  at  the  new  point  of  infection. 
Here  the  development  of  the  parasite  takes  place  so  fast  that  in  a 
very  short  time  such  places  become  centers  from  which  the  disease 
is  rapidly  disseminated. 

The  manner  in  which  the  germ  tube  of  a  spore  penetrates  the 
tissues  is  interesting.  It  is  now  generally  believed  that  the  ends 
of  the  tube  secrete  a  ferment  which  has  the  power  of  dissolving 
the  walls  of  the  cells  comprising  the  outer  layer  of  leaf  tissue. 
When  such  an  opening  has  been  made,  the  small  thread  of  the 
parasite  enters  and  it  then  rapidly  extends  to  otlier  cells,  and  soon 
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the  entire'destruction  of  the  leaf  may  be  accomplished.     A  stoma, 
or  breathing  pore  may  also  serve  as  a  point  of  entraDce. 

The  rapidity  with  which  the  fangus  advances  within  the  leaf, 
tissues  depends  very  largely  upon  external  conditions,  and  the 
appearances  of  the  affected  parts  is  also  modified  to  a  very  consider- 
able extent.  Unfavorable  conditions  frequently  render  the  identifi- 
cation of  the  parasite  a  difi^cult  matter  without  the  aid  of  a  glass, 
but  under  such  circumstances  the  disease  may  be  fairly  widespread 
and  still  cause  little  injury.  In  serious  attacks,  however,  many 
characteristic  symptoms  may  be  easily  recognized. 

The  colored  plate  represents  a  leaf  which  has  been  entered  in 
several  places  by  the  fungus  causing  late  blight,  or  potato  rot.  The 
growth  of  the  parasite  has  been  rapid,  and  the  illustration  may  be 
considered  as  a  typical  example  in  which  the  normal  development 
of  the  disease  has  taken  place.  The  following  points  should  be 
noted: 

The  diseased  areas  are  of  considerable  extent,  and  possess  a  rich 
brown  color.  They  may  be  situated  in  any  part  of  the  leaf,  but  the 
edges  appear  to  snffer  more  from  new  infection  than  the  more  cen- 
tral portions  of  the  leaflets.  This  is  probably  due  to  the  fact  that 
in  case  of  rains  these  portions  remain  moist  for  a  longer  period 
than  the  center,  since  the  water  drains  to  the  lower  parts  of  the 
Inlets,  and  collects  there  in  the  form  of  drops  of  greater  or  less 
size.  It  is  to  be  expected  that  under  such  conditions  a  fungus 
could  gain  an  entrance  more  easily  than  in  drier  places.  The  de- 
cayed portions  are  inclined  to  droop;  this  is  especially  true  in  cases 
of  rapid  invasions,  for  at  such  times  the  parts  do  not  dry  so  fast  as 
the  parasite  advances.  The  rapid  decay  also  prevents  the  edges  of 
the  leaflets  from  curling,  although  this  takes  place  when  the  air 
becomes  warm  and  dry. 

The  distribution  of  colors  over  the  affected  leaf  is  rery  sug* 
gestive.  Under  normal  conditions,  the  unaffected  parts  retain  a 
deep  green  color,  while  the  diseased  area  may  be  yellowish-brown, 
dark  brown,  or  nearly  black.  But  whatever  the  color,  each  area  is 
sharply  outlined.  There  is  no  gradual  merging  of  one  into  the 
other,  but  a  distinct  change  of  color  marks  the  progress  of  the 
disease.  Occasionally  another  peculiarity  may  be  noticed.  If  the 
leaves  are  closely  examined  it  will  be  found  that  the  green  and  the 
brown  areas  are  not  directly  in  contact  with  each  other;  they  are 
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separated  by  a  narrow  strip  in  which  the  green  has  been  destrojed, 
and  the  brown  has  not  yet  appeared.  It  consists  of  a  colorless  or  at 
most  a  very  pale  yellow  line  io  which  the  growth  of  the  f nngns  is 
probably  very  active.  Bat  dnring  periods  which  are  nnf avorable  to 
the  development  of  the  parasite  this  line  cannot  be  discerned,  and 
the  green  and  brown  tissues  are  apparently  in  contact.  Under  sneh 
circumstances  the  identification  of  the  disease  without  the  aid  of  s 
microscope  is  an  exceedingly  difficult  matter.  Let  us  suppose  that 
the  fungus  has  succeeded  in  gaining  an  entrance,  and  that  it  has  ad- 
vanced a  limited  distance  in  the  leaf  tissues.  If  at  this  time  the 
weather  should  turn  dry  and  hot,  the  development  of  the  parasites 
would  be  checked,  and  the  result  would  be  the  formation  of  a  small 
brown  spot  or  area  perhaps  near  the  edge  of  the  leaflet,  and  if 
several  such  spots  exist  the  injury  might  be  a8cribed,without  carefal 
examination,  to  what  is  commonly  known  as  the  early  blight  fungos. 
The  name  ''  downy  mildew  "  has  been  given  to  the  potato  rot 
disease  from  the  fact  that  there  appears,  under  favorable  dream- 
stances,  a  downy  or  mouldy  growth  upon  the  under  surface  of  the 
leaves.  This  is  white  in  color  and  may  be  of  considerable 
density.  The  upper  surface  of  the  foliage  does  not  show  it,  bnt 
whenever  this  frost-like  growth  appears  on  the  under  side,  it  ia 
almost  certain  that  the  potato  rot  fungus  is  present,  especially  if 
the  other  conditions  mentioned  above  are  also  present.  Tins 
external  growth  consists  of  spores  and  of  the  parts  bearing  them. 
The  spores,  or  conidia,  mature  very  quickly,  and  have  the  power 
of  immediately  propagating  the  fungus.  They  are  small  and 
light,  and  may  be  carried  long  distances  by  winds.  It  is  largely 
owing  to  these  bodies  that  the  progress  of  this  potato  disease 
is  so  rapid.  They  are  produced  in  countless  numbers  and  are 
very  energetic  in  attacking  healthy  tissue.  It  appears  to  be  very 
probable,  also,  that  these  conidia,  or  summer  spores,  are  the  cause 
of  the  rotting  of  the  tubers.  After  maturing  upon  the  leaf,  some 
fall  to  the  ground  and  by  means  of  water  and  other  mechanical 
agents  they  are  brought  in  contact  with  the  tubers  growing  under- 
neath the  surface  of  the  soil.  Here  they  germinate  and 
effect  an  entrance  in  the  same  manner  as  occurs  above  ground. 
The  color  of  the  affected  parts  also  changes,  a  brown,  dry  rot 
taking  the  place  of  the  normal  white  color  (see  Fig.  98).  The 
more  slowly  the  tubers  decay,  the  less  is  the  amount  of  moisture 
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'here  is  still  another  feature  of  the  late  blight  which  it  is  well 
bear  in  mind.  The  disease  generally  appears  during  August 
1  September,  although  earlier  and  later  attacks  are  not  very 
e.  Coming  so  late  in  the  season,  all  the  earlier  varieties  are 
iparatively  free  from  attack,  but  the  later  ones  are  especially 
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subject  to  the  disease.  This,  however,  is  not  necessarily  due  to 
the  foliage  of  such  varieties  being  more  susceptible,  but  rather 
to  the  habits  of  the  fungus.  I  have  not  observed  that  the  age 
of  the  potato  plants  has  a  marked  influence  upon  the  spread  of 
the  disease;  nor  that  the  young  foliage  of  the  plants  is  less 
subject  to  the  disease.  It  appears  as  if  the  parasite  is  able  to 
thrive  upon  all  potato  foliage  which  is  in  a  healthy  condition  at 
the  time  of  the  germination  of  the  spores,  and  that  old  and  young 
foliage  or  plants  suffer  practically  to  an  equal  extent.  This  mat- 
ter is  here  emphasized  because  it  will  be  considered  again  in  con- 
nection with  the  early  blight  of  potatoes. 

2.  Earlt  blight;  Lbaf-blight  {McLcrosporium  Sokmiy  E.  & 
M.). — It  is  only  within  the  past  five  or  six  years  that  the  early 
blight  of  potatoes  has  been  recognized  by  scientists  and  farmers 
as  a  distinct  disease.*  The  trouble  has  been  known  during  a 
longer  period,  and  its  general  character  fairly  well  understood. 
But  the  attention  which  in  former  years  was  given  to  the  potato 
rot  fungus  caused  this  second  disease  to  be  overlooked,  or  at  least 
to  be  regarded  as  perhaps  a  peculiar  condition  resulting  from  the 
attacks  of  late  blight,  or  from  certain  conditions  unfavorable  to 
the  growth  of  the  potato  plant.  But  since  1891  the  fact  has  been 
clearly  established  that  two  distinct  evils  have  preyed  upon  potato 
foliage,  and  since  that  time  the  second  trouble,  or,  as  it  has  been 
popularly  called,  the  "early  blight,"  has  received  considerable 
study. 

The  one  character  which  was  probably  the  most  valuable  in 
distinguishing  the  two  diseases  is  the  fact  that  plants  having  the 
early  blight  do  not  necessarily  have  rotten  tubers,  but  on  the  con- 
trary these  are  almost  invariably  perfectly  sound,  although  small. 
The  slow  progress  of  the  disease,  and  the  peculiar  discoloration 
and  shriveling  of  the  plants  also  made  it  apparent  that  there  were 
two  distinct  diseases  affecting  the  crop. 

But  the  real  cause  of  this  trouble  has  not  been  found  with  equal 
readiness  and  certainty  as  was  the  case  with  the  potato  rot.  Al- 
though at  first  it  appeared  as  if  the  entire  trouble  could  be  laid  at 

Tor  bibliographies  of  the  earlier  contributions  conoemiDg  the  early  blight 
of  potatoes,  see  Jones^  6th  Ann.  Rept.  Vt.  Agric.  Exp.  Sta.  1893,  66  et  seq.  Also 
Sturgis,  18th  Ann.  Rept.  Conn.  Agric.  Exp.  Sta.  1894,  127  et  seq. 
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the  dooF  of  the  fnngus  Mdcrosparium  8olam,  yet  later  inyestiga- 
tions  have  shown  that  the  matter  is  not  so  simple  as  at  first  ap- 
peared. It  is  true  that  this  fungus  is  almost  invariably  found  in 
plants  affected  by  this  blight,  and  that  the  life  of  the  plants  is 
shortened  perhaps  to  a  considerable  extent  by  the  fungus,  yet  it 
may  be  doubted  whether  the  whole  trouble  should  be  ascribed  to 
the  one  organism.  But,  before  entering  into  detailed  discussion 
concerning  the  cause  of  the  early  blight  of  potatoes,  it  may  be 
well  to  define  as  clearly  as  possible  the  trouble  which  is  generally 
designated  by  this  term. 

Upon  referring  to  the  plate  it  will  be  seen  that  the  leaf  upon  the 
right  differs  considerably  from  the  one  which  has  thus  far  been 
considered.  This  illustration  also  was  made  from  a  typical  leaf 
in  order  that  the  more  essential  features  of  the  trouble  might  be 
the  more  clearly  brought  out  It  wiU  of  course  be  understood 
that  many  variations  occur,  and  that  these  are  so  great  that  fre- 
quently it  is  impossible  to  distinguish  with  the  naked  eye  whether 
the  phytophthora  or  the  macrosporium  is  present.  Such  cases 
are  by  no  means  rare,  and  I  have  seen  a  single  leaflet  suffering 
from  the  attacks  of  both  fungi,  as  was  proved  by  cultures,  yet  the 
two  diseased  areas  were  practically  indistinguishable.  Neverthe- 
less, the  following  characters  will  be  of  assistance  in  determining 
which  of  the  two  fungi  is  responsible  for  the  trouble. 

Perhaps  the  most  striking  differences  between  the  two  leaves  lie 
in  the  size,  form  and  position  of  the  diseased  areas.  In  the  leaf- 
lets affected  with  the  early  blight,  it  will  be  seen  that  these  areas 
are  small  as  a  rule,  and  that  they  are  almost  circular  in  outline 
except  where  several  have  coalesced,  in  which  case  the  entire  area 
is  of  irregular  outline;  but  all  inequalities  have  rounded  outlines. 
It  appears  as  if  infection  occurred  at  a  great  number  of  points, 
instead  of  in  a  few,  as  shown  in  the  other  figure.  And  it  is  also 
interesting  to  notice  that  these  many  points  of  infection  are,  with 
but  comparatively  very  few  exceptions,  placed  along  the  outer 
edges  or  periphery  of  the  leaflets.  Although  the  same  is  to  a  cer- 
tain extent  also  true  with  the  other  disease,  still  the  fungus  caus- 
ing the  potato  rot  does  not  confine  itself  nearly  so  persistently  to 
the  edges,  but  as  soon  as  it  is  established  it  extends  rapidly  to  all 
the  softer  tissues  of  the  leaflets  regardless  of  whether  these  are  in 
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one  part  of  the  leaflet  or  in  another.  It  may  also  be  stated  o(  the 
early  blight  that  frequently  the  leaf  tissue  situated  along  tiie 
larger  veins  succumbs  to  the  disease  more  slowly  than  do  those 
portions  which  are  further  removed  from  the  veins. 

If  these  diseased  areas  are  very  carefully  examined,  it  will  be 
found  that  it  is  a  very  common  occurrence  to  find  numbers  of 
slight  elevations  or  ridges  arranged  in  circles  about  a  common 
center.  These  may  vary  slightly  in  color,  but  they  are  perhaps 
most  noticeable  on  account  of  their  apparent  elevation.  Since 
such  ridges  are  absent,  so  far  as  my  observations  go,  in  areas 
affected  by  the  late  blight,  their  presence  is  of  considerable  value 
in  determining  the  character  of  the  disease,  the  more  so  since  the 
general  color  of  the  parts  destroyed  is  very  sinular  in  the  difFer^t 
oases. 

When  the  colors  of  the  green  and  apparently  unaffected  tissues 
in  the  figures  are  compared,  another  marked  difference  will 
instantly  appear.  The  leaf  affected  with  the  late  blight  shows 
sound  healthy  tissues  up  to  the  region  penetrated  by  the  parasite. 
The  leaflets  appear  to  suffer  only  in  those  parts  actually  invaded 
by  the  mycelial  threads  of  the  fungus.  Yet  what  is  the  meaning 
of  the  yellow  color  which  pervades  almost  all  parts  of  the  other 
leaf?  No  parasite  appears  to  have  reached  these  portions,  and 
yet  they  are  manifestly  unhealthy.  Two  explanations  might  be 
advanced;  first,  that  the  presence  of  the  fungus  has  an  injurious 
action  extending  beyond  the  parts  in  which  it  is  growing,  a 
supposition  which  may  be  said  to  have  but  very  little  support; 
and  second,  that  the  yellow  color  is  due  to  a  natural  weakening 
or  maturing  of  the  plant,  this  in  turn  being  brought  about  by 
untoward  circumstances  or  by  age.  This  point  will  be  touched 
upon  more  fully  under  the  causes  of  the  early  blight. 

In  the  illustration,  the  edges  of  the  leaflets  are  shown  as  having 
curled  to  a  very  marked  degree.  Such  curling  is  not  necessarily 
an  indication  of  early  blight,  since  whenever  the  leaf  tissue  dies, 
especially  at  the  outer  extremities  of  the  leaflets,  the  tendency 
seems  to  be  for  the  leaf  to  roll  upon  itself,  as  shown  in  the  figure. 
Yet  this  character  possesses  a  certain  significance.  In  ordw  that 
a  leafiet  should  assume  the  position  of  those  here  represented,  it 
is  necessary  that  the  death  of  the  tissue  shall  occur  more  or  less 
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slowly,  and  that  the  change  shall  take  place  from  the  outer  por- 
tions toward  the  center.  As  already  stated,  such  conditions  may 
or  may  not  appear  during  an  invasion  of  the  late  blight,  and  for 
this  reason  the  curling  of  leaflets  affected  by  early  blight  is  of 
considerable  value  in  identifying  the  present  disease. 

In  addition  to  the  characters  above  mentioned,  there  are  sev- 
eral other  factors  which  appear  to  be  clearly  connected  with  the 
early  blight  of  potatoes.  As  the  popular  name  of  the  disease 
implies,  its  appearance  may  be  expected  earlier  in  the  year  than 
the  late  blight;  but  from  this  it  does  not  follow  that  later  attacks 
may  not  take  place  as  well.  The  growth  of  the  fungus  does  not 
seem  to  depend  so  much  upon  the  season  as  it  does  upon  the  con- 
dition of  the  plants  exposed  to  infection.  The  writer  has  occa- 
sionally  seen  potatoes  of  the  same  variety  growing  side  by  side, 
but  which  were  planted  at  different  times,  but  were  unequally 
affected  by  disease.  The  earlier  plantings  invariably  showed 
much  more  injury  than  the  later  ones.  In  some  cases  the  differ- 
ence was  so  marked  that  it  would  scarcely  be  exaggerating  to  say 
that  the  younger  plants  were  entirely  free  from  disease,  while 
the  older  plants,  or  those  first  set  out,  had  lost  about  50  per  cent, 
of  their  foliage  area.  Other  modifying  conditions  were  sought, 
but  no  other  conclusions  could  be  drawn  than  that  in  these  cases 
at  least,  the  entrance  of  the  fungus  depended  upon  the  plants 
having  reached  a  certain  age. 

A  similar  circumstance  has  frequently  been  noted  in  various 
parts  of  the  state,  with  this  difference,  however,  that  the  plants 
growing  side  by  side  were  not  of  the  same  varieties.  The  effect 
was  especially  marked  when  late  and  early  varieties  were  grown 
in  the  same  field.  The  earlier  the  potato  the  sooner  did  it  'Show 
the  effects  of  disease,  the  later  varieties  remaining  free  for  a  long 
time ;  or,  in  case  of  late  plantings,  the  foliage  may  have  escaped 
the  trouble  to  a  marked  extent.  A  large  number  of  fields  have 
been  examined  with  these  points  in  mind,  and  such  observations 
have  led  to  the  conclusion  that  young,  vigorously  growing  plants 
are  practically  free  from  the  disease,  while  those  which  have 
almost  completed  their  growth  of  foliage,  and  are  rapidly  forming 
tubers,  are  much  more  subject  to  attack. 

20 
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The  time  of  the  api)earance  of  early  blight  may,  therefore,  de- 
pend upon  questions  of  plant  physiology  fully  as  much  as  upon 
the  season,  or  even  more  so.  Since  fully  developed  plants,  re- 
gardless of  variety,  are  more  subject  to  disease  than  the  youngs 
and  more  vigorously  growing  ones,  it  would  seem  reasonable  to 
conclude  that  conditions  which  would  cause  the  plants  to  ripen 
prematurely,  or  that  will  check  the  normal  growth,  will  at  the 
same  time  favor  the  appearance  of  the  early  blight.  Facts  toid 
to  support  this  view  of  the  case. 

It  has  been  my  observation  that  plants  grown  upon  dry  8<h18, 
those  which  are  naturally  warm  and  '^  quick,"  ore  more  subject 
to  the  disease  than  those  grown  in  moister  places  in  the  same 
field.  That  is,  the  early  blight  appeared  first  upon  the  high 
and  dry  knolls,  and  it  is  here  also  that  the  tubers  mature  the  ear- 
liest. Seasons  of  protracted  drought,  therefore,  might  be  sup- 
posed to  have  a  similar  effect,  and  the  testimony  of  all  observefs 
bears  out  the  supposition.  It  is  in  dry  weather  that  the  early 
blight  progresses  most  rapidly,  the  late  blight  requiring  a  moist 
atmosphere  for  its  best  development.  The  falling  of  rain  upon  a 
field  in  which  the  tops  are  gradually  yielding  to  the  invasion  <rf 
early  blight  has  a  tendency  to  freshen  the  plants  and  apparently 
to  give  them  a  new  lease  of  life.  Water  seems  to  be  the  one 
thing  most  needed.  Upon  lower  land  the  conditions  are  different, 
and,  as  a  rule,  such  lands  suffer  less  from  drought,  and  the  potato 
crops  less  from  the  early  blight. 

A  curious  exception  to  the  above  may  here  be  noted.  I  haye 
many  times  seen  potatoes  growing  under  trees  in  dry  fields  where 
all  the  potato  plants  were  suffering  severely  from  the  early 
blight  except  those  protected  by  the  foliage  of  the  trees.  As  a 
rule  the  thicker  the  foliage  upon  the  tree,  and  the  nearer  the 
branches  came  to  the  ground,  the  less  was  the  injury  from  blight 
to  the  potatoes  below.  This  may  be  explained  by  supposing  that 
the  spores  of  the  fungus  (assuming  it  to  be  the  sole  exciting  cause 
of  the  trouble)  are  unable  to  reach  the  plants,  a  scarcely  warrant- 
able belief;  or,  that  the  spores  which  do  succeed  in  reaching  the 
potato  foliage  are  unable  to  germinate  on  account  of  lack  of  moist- 
ure. There  are  several  arguments  forming  the  second  supposi- 
tion, for,  with  the  exception  of  the  more  or  less  complete  absence 
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of  direct  sunlight  and  rainfall,  the  plants  growing  under  the  trees 
are  in  practically  the  same  condition  as  those  growing  within  the 
area  occupied  by  the  feeding  roots  of  the  tree.  They  have  about 
the  same  amount  of  soil  moisture  and  of  heat,  and  they  also  suffer 
to  nearly  the  same  extent  from  injurybyinsects.  But  they  escape 
the  moisture  of  light  showers,  and  they  are  also  free  from  dew. 
It  appears  probabrle,  therefore,  that  the  secret  of  their  immunity 
from  disease  lies  in  this  fact. 

Although  the  character  of  the  season  exerts  a  great  influence 
upon  the  prevalence  of  early  blight,  it  is  not  the  only  great  factor 
which  has  the  power  of  seriously  reducing  the  vitality  of  potato 
plants.  A  second  agent  is  a  small  organism  which  often  appears 
in  countless  numbers.  It  is  generally  known  as  the  flea-beetle, 
on  acount  of  its  quick  movements  when  disturbed.  The  injury 
done  to  the  foliage  by  these  little  beetles  is  greater  than  was 
formerly  supposed.  They  feed  upon  the  tissues  of  the  leaves, 
taking  out  small  amounts  at  different  points.  Very  frequently 
sufficient  material  is  removed  to  cause  the  formation  of  small 
holes  which  extend  through  the  leaf.  The  diameters  of  these 
holes  are  scarcely  larger  than  that  of  a  pin,  yet  a  leaf  is  often 
riddled  to  such  an  extent  that  its  vitality  is  seriously  affected. 
In  the  plate  the  leaf  affected  with  early  blight  shows  the  results 
of  the  work  of  these  insects,  yet  only  the  more  serious  part  of  the 
injury  could  be  represented.  If  a  fresh  leaf  is  closely  examined 
it  will  be  found  that  there  are  many  places  in  which  the  beetles 
have  begun  to  feed,  yet  when  the  epidermis  of  the  leaf  has  been 
penetrated,  and  only  a  few  of  the  cells  underneath  have  been  de- 
stroyed, the  insect  changed  its  base  of  operations,  leaving  scarcely 
a  trace  to  bear  witness  of  its  presence.  It  is  true  that  often  when 
a  leaf  has  been  partially  pierced,  the  color  of  the  spot  becomes 
much  lighter,  but  the  intensity  of  the  color  depends  very  largely 
upon  the  amount  of  injury  done,  and  in  certain  cases  the  change 
can  scarcely  be  distinguished. 

The  results  of  such  repeated  attacks  of  the  flea-beetle  cannot 
be  otherwise  than  disastrous  to  potato  foliage,  and  I  have  heard 
several  growers  maintain  that  the  work  of  the  flea-beetle  is  more 
to  be  dreaded  than  that  of  any  other  organism  which  injures  the 
plants.    In  localities  where  these  beetles  are  numerous,  such 
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statements  do  not  exaggerate  the  matter,  for  the  vigor  of  the 
entire  plant  is  frequently  mach  reduced  by  these  insects. 

From  what  has  already  been  said  regarding  the  physiological 
effect  of  other  injurious  influences,  it  would  seem  very  probable 
that  the  work  of  the  flea-beetle  may  also  be  considered  as  being  a 
means  of  reducing  potato  plants  to  a  condition  which  renders  the 
development  of  the  early  blight  fungus  possible.  This  supposi- 
tion  is  supported  by  facts.  If  a  potato  leaf  is  examined  when  the 
first  traces  of  early  blight  appear,  it  will  probably  be  found  that 
the  first  browning  of  the  tissue  occurs  about  the  edges  of  holes 
made  by  fiea-beetles,  or  in  places  in  which  the  tissues  have  been 
but  partially  injured.  This  is  perhaps  not  always  the  caae,  but 
it  has  proved  to  be  so  in  the  vast  majority  of  the  leaves  which  I 
have  examined.  A  reddish-brown  zone  of  varying  width  is 
formed  about  a  central  point  (see  plate)  and  this  gradually 
enlarges  until  other  similar  discolorations  are  met,  and  the  grad- 
ual uniting  of  several  of  these  originally  distinct  areas,  causes  the 
more  or  less  continuous  destruction  of  the  tissues  at  the  edges  of 
the  leafiets.  When  the  discolorations  start  nearer  the  center  of 
the  leaf,  they  generally  remain  isolated  for  a  longer  period. 

The  later  stages  of  the  disease  are  well  known  to  potato  grow- 
ers. The  entire  leaves  gradually  assume  the  brown  and  shrivelled 
appearance,  and  the  stems  in  turn  become  yellow,  dry  and  brown, 
so  that  nothing  remains  of  a  formerly  green  and  flourishing  plant 
except  a  few  withered  remnants  of  foliage  and  a  number  of  small, 
partially  developed  tubers.  These  do  not  rot,  but  owing  to  the 
death  of  the  tops  they  remain  small  from  want  of  nourishment. 

It  follows  from  the  preceding  remarks  on  the  early  blight,  that 
the  fungus  which  is  commonly  held  responsible  for  the  injury  is 
not  a  tr«e  parasite;  that  is,  it  will  not  attack  healthy  tissue,  but 
only  succeeds  in  obtaining  a  foothold  after  the  potato  foliage  has 
become  weakened  by  age,  by  unfavorable  climatic  conditions,  or 
by  mechanical  injuries  chief  among  which  is  probably  the  flea- 
beetle.  This  places  the  most  effective  lines  of  treatment  upon  a 
different  basis  from  that  generally  followed  with  other  fungous 
diseases;  instead  of  preventing  the  entrance  of  the  organism  by 
means  of  protective  substances,  the  constitution  of  the  plant 
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itself  is  to  be  strengthened,  and  the  removal  of  as  many  injurious 
influences  as  posible  is  desired. 

There  appears  to  exist  another  trouble  which  is  generally  con- 
founded with  the  early  blight;  in  fact  it  is  very  difficult  to  distin- 
guish the  two  without  the  aid  of  laboratory  methods.  This  dis- 
ease,  which  is  entirely  of  a  physiological  nature,  has  been  thor- 
oughly discussed  by  Sturgis.*  It  has  been  found  only  to  a  lim- 
ited extent  in  New  York,  for  almost  invariably  cultures  made 
from  affected  leaves  freely  developed  the  early  blight  fungus. 
According  to  Sturgis  the  same  conditions  which  produce  the  early 
blight  also  bring  about  the  death  of  certain  parts  of  the  leaf  tissue 
in  a  manner  almost  identical  with  that  of  the  macrosporium.  He 
says:  /^Both  classes  of  injury  appeared  in  connection  with  the 
marks  of  the  flea-beetle.  Both  were  exhibited  as  brown  spots  and 
blotches  marked  with  concentric  rings;  but  in  specimens  charac- 
terized by  the  presence  of  the  fungus,  the  spots  were  more  sharply 
defined  and  darker  in  color.  This  difference  was  sufficiently 
marked  to  enable  a  close  observer  to  distinguish  either  one  in  the 
field  after  a  little  practice,  but  a  comparison  between  the  two  pro- 
duced the  impression  that  both  classes  of  injury  might  have  been 
caused  by  the  same  agency,  and  that  the  slight  difference  in 
appearance  might  be  due  to  the  fact  that  in  the  one  case  a  fungus 
had  ocupied  the  injured  tissue,  and  in  the  other  had  not  done  so." 

It  seems,  therefore,  that  the  causes  which  lead  to  the  appear- 
ance of  these  two  diseases  are  the  same,  and  the  same  lines  of 
treatment  are  consequently  indicated. 

3.  Potato  scab  {Oospara  scabies,  Thaxter). — ^This  disease  is  one 
which  is  well  known  to  potato  growers.  Figure  99  represents 
affected  tubers.  The  uneven,  warty  growths  upon  the  surface 
of  the  potatoes  are  composed  of  material  produced  by  the  tubers 
in  consequence  of  the  irritation  of  parasitic  organisms  which  live 
upon  the  substance  of  the  potatoes.  Under  favorable  circum- 
stances these  injuries  are  very  extensive,  for  the  entire  surface  of 
the  tuber  may  be  affected,  and  although  the  affected  parts  do  not 
always  penetrate  very  deeply,  the  blemished  appearance  of  the 
tubers  and  the  actual  loss  of  material  may  become  very  serious. 

*Anu.  Kept.  Conu.  Agrio.  Exp.  Sta.   1894,  127-134. 
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The  cauBee  of  potato  scab  have  been  discoTered  onlj  within 
recent  jeare.  The  disease  was  carefully  studied  in  1889-90  bj 
H.  L.  BoUey,  who  was  then  asalBt^t  botanist  of  the  Indiana 
Experiment  Station.  The  results  of  his  work  appeared  in 
Agricultural  Science,  1890,  Noa.  9  and  10.*  He  ascribed  the 
canse  of  the  trouble  to  a  certain  bact^um  which  bad  the  power 
of  injuring  tubers  while  they  were  in  active  growth,  bot  lat» 
caused  little  injury.  The  injuries  prodaced  by  the  microbe  an 
generally  rather  shallow,  not  extending  deeply  into  the  tissnea 
of  the  tnbers. 


M.  —Scab  on  polBUma. 

Later  in  the  year  1890,  Dr.  R.  Thaxtw,  of  the  Connectieat 
Experiment  Station,  read  a  paper  upon  potato  scab  in  which 
it  was  stated  that  potato  scab  is  due  to  the  work  of  a  fnngna.'f 
More  recent  investigatioas  have  verified  the  work  of  Thaxter, 
and  it  is  now  the  generally  accepted  belief  that  practically  all  the 
injury  which  is  commonly  known  as  scab  ia  due  to  a  fnngna 
{Ooapora  8c<tb%€S,  Thax.).  This  frequently  enters  deeply  into  the 
potato,  especially  if  the  infection  occurs  early  in  the  season  wlien 

-See  bIso  N.  Uak.  Acric.  Eip.  8tft.  1891,  Dec.  Ball.  4,  wbich  caaUina  >  record 
of  BoMej'ii  work  nod  a  full  bibliograpby  of  the  tabject. 

t  Tbe  phpet  was  read  Nov.  13,  1S90,  at  Cbampajgn,  HI.,  before  a  neetinf  of 
the  AsftiiciatioD  of  Agricultural  Colleues  and  Eipertment  Stations.  8ae  alao  ■  fall 
ncconnt  In  tbe  Ann.  Rept.  Conn.  Agiio.  Exp.  Station.   1890,  pp.   80-89. 
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the  tubers  are  small.  When  older  tubers  become  affected,  the 
injury  generally  assumes  the  form  of  a  corky  crust  upon  the  sur- 
face* 

The  conditions  which  favor  the  growth  of  the  potato  scab  fun- 
gus are  dampness  and  an  alkaline  condition  of  the  soil.  It  is  a 
common  experience  that  scab  is  more  prevalent  in  spils  rich  in 
organic  matter,  and  abundance  of  air  and  moisture  allow  a  more 
vigorous  growth  of  the  parasite  to  take  place. 

The  fact  that  an  alkaline  soil  causes  more  severe  attacks  of 
potato  scab  has  an  important  practical  bearing.  A  soil  may  be 
made  alkaline  in  a  number  of  ways,  especially  by  the  addition  of 
certain  fertilizers.  Lime  has  a  very  strong  tendency  in  this  di- 
rection, and  stable  manure  exerts  a  similar  influence.  This  fact 
has  undoubtedly  given  rise  to  the  popular  belief  that  stable 
manure  will  increase  the  amount  of  scab  upon  potatoes.  The 
appearance  of  the  fungus  may  be  favored  merely  by  the  alkaline 
condition  of  the  soil,  or  it  may  actually  be  applied  to  soil  which 
is  free  from  the  disease,  and  thus  an  entire  field  be  infected  by  the 
fertilizer.  If  both  the  soil  and  the  manure  are  free  from  disease, 
no  scab  will  appear,  unless  it  exists  upon  the  tubers  used  for  seed. 
All  fertilizers  which  have  a  tendency  to  produce  an  acid  condi- 
tion of  the  soil  may  check  the  growth  of  the  fungus,  and  by  the 
proper  selection  of  fertilizing  material  sometimes  a  very  marked 
effect  may  be  produced  upon  the  crop.* 

During  1894,  a  third  cause  for  the  injury  generally  known  as 
scab  was  advanced  by  A.  D.  Hopkins,  entomologist  of  the  West 
Virginia  Experiment  Station.  The  first  account  of  his  investi- 
gation of  this  disease  was  read  before  the  West  Virginia  State 
Horticultural  Society  April  G.f  In  this  paper  it  was  said  that 
the  larvae  of  one  or  two  species  of  insects  {Epidapus  scahieSy  Hop- 
kins, and  Sciara  sp.)  disfigure  potatoes  in  a  manner  very  similar 
to  that  of  the  scab  fungus.  In  the  more  northern  states,  however, 
these  insects  do  not  appear  to  be  so  troublesome,  and  the  methods 

*Ao  excellent  aoconnt  of  the  effect  of  varioas  chemicals  and  raanares  npon  the 
amoont  of  scab  upon  potato  tubers  has  been  pnblisbed  by  Wheeler  and  Tucker 
in  Bull.  28,  of  the  R.  I.  Agric.  Exp.  Sta.  Oct.  1S86. 

See  Special  Bull.  2.  W.  Va.  Affrio.  Exp.  Sta.  pp.  97-111.    Also  Proceedings 
of  the  Washington  Entomological  Society,  May  8, 1894;  Insect  Life^Yii.  p.  147. 
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of  treatment  recommended  for  the  destruction  of  the  fnngos  are 
generally  very  effective  In  controlling  the  disease. 

B.  TREATMENT  OF  FUNGOUS  DISEASES. 

■  

1.  Potato  Rot  ob  Late  Bught.  —  Bordeaux  mixture  i»  the 
sovereign  remedy  for  the  rot  or  late  blight.  It  was  first  success- 
fully used  by  the  French  in  1886  and  since  that  time  innumerable 
experiments  have  been  made  with  this  fungicide  in  checking  the 
trouble.  Success  has  followed  whenever  the  applications  have  been 
properly  made,  and  it  is  no  longer  a  question  whether  the  mixture 
will  prevent  the  blight ;  it  is  now  entirely  a  matter  of  judgment 
and  skill  on  the  part  of  the  grower.  If  the  Bordeaux  mixture  is 
properly  made*,  and  thoroughly  applied  at  the  right  time,  scarcely 
a  decayed  tuber  should  appear  in  the  field.  It  is  impossible  to  state 
when  the  first  applications  should  be  made,  nor  how  many  times  the 
plants  should  be  treated,  for  the  conditions  vary  so  much  in  differ- 
ent localities.  As  a  rule  it  is  unnecessary  to  begin  spraying  before 
the  middle  of  July,  and  the  first  of  August  will  prove  none  too 
late  in  the  majority  of  cases.  The  character  of  the  season,  and  the 
prevalence  of  the  disease  in  former  years  must  serve  as  guides  as  to 
the  best  time  to  begin  spraying.  In  certain  localities  the  late  blight 
appears  with  considerable  regularity,  and  in  such  cases  it  is  well  to 
spray  about  ten  days  before  the  period  in  which  the  trouble  is 
generally  first  noticed. 

Later  applications  may  be  made  at  intervals  of  one  to  three 
weeks,  depending  upon  the  weather.  Even  in  years  favorable  to 
blight,  three  applications  should  be  sufficient  to  protect  the  plants 
almost  perfectly.  The  foliage  should  be  thoroughly  covered  from 
above,  and  if  the  spray  may  be  conveniently  applied  from  below 
also,  so  much  the  better.  A  fine  and  abundant  spray  will  be  found 
most  satisfactory  (see  page  325  for  report  upon  spraying  machinery). 

2,  Early  Blight.  The  successful  treatment  of  the  early  blight 
is  by  no  means  an  easy  matter,  as  appeared  in  the  discussion  of  its 
probable  causes.     It  was  shown  that  the  early  blight  does  not  appear 

*  A  good  mixture  for  use  npon  potatoes  may  be  prepared  by  dissolving  six 
pouuds  copper  snipbate  iu  about,  twelve  gallons  of  water;  slake  four  pounds 
quicklime  and  add  to  the  copper  sulphate  solution.  Dilute  to  foi'ty  gallons.  If 
the  ferocyauide  of  potassium  test  is  employerl,  put  In  about  oue-foorth  more 
lime  than  the  test  solution  shows  to  be  necessary. 
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until  the  period  of  active  growth  is  passed,  or  until  the  plants  have 
become  weakened  by  some  mechanical  agency. 

The  first  step  towards  checking  the  trouble,  therefore,  is  to  main* 
tiun  the  plants  in  as  vigorous  condition  as  possible.  Proper  ferti- 
lization, abundant  cultivation,  and  close  attention  to  the  welfare  of 
the  plants  become  matters  of  prime  importance.  The  selection  of 
suitable  land  in  favorable  localities,  and  its  thorough  preparation 
will  also  prove  of  material  benefit.  This  disease  is  an  excellent 
example  of  the  theory  that  disease  in  plants  is  not  the  prime  cause 
of  injury,  but  rather  only  an  indication  or  symptom  of  weakness 
which  existed  before  the  injurious  organism  could  gain  an  entrance, 
and  which  in  fact  must  exist  before  such  an  entrance  can  be 
efEected.  The  idea,  however,  does  not  apply  so  aptly  to  all  cases  of 
the  disease. 

The  mechanical  injuries  to  potato  vines  are  mostly  brought  about 
by  insects,  and  chief  among  these  is  the  flea-beetle.  The  methods 
of  treating  this  pest  will  be  found  on  page  828. 

The  bulk  of  the  injury  done  by  the  early  blight  has  been  ascribed 
to  a  fungus  {Macroyporvum'  Solani)  which  unduly  hastens  the 
destruction  of  plants  that  are  already  on  the  down-hill  side  of  life. 
The  fungus  is  widespread  and  is  undoubtedly  responsible  for  much 
of  the  injury  done  to  potato  crops. 

During  the  summer  of  1895  the  writer  endeavored  to  control  the 
early  blight  by  means  of  thorough  application  of  the  Bordeaux 
mixture.  Four  plots  were  selected  for  the  work,  I  and  II  being 
upon  the  University  farm  where  Professor  Roberts  kindly  allowed 
me  the  use  of  certain  portions  of  the  potato  field,  and  materially 
assisted  in  carrying  on  the  work ;  plots  III  and<  lY  were  upon  the 
farm  of  H.  R.  McNair,  Dansville,  N.  T.  By  distributing  the  plots 
in  this  manner  it  was  hoped  that  more  accurate  and  convincing  > 
results  might  be  obtained. 

Plot  L — The  land  selected  for  the  experiment  was  divided  into 
four  sections,  each  covering  an  area  of  a  little  more  than  three 
square  rods.  Burbank  potatoes  were  planted  May  16  in  rows  df 
feet  apart,  the  pieces  being  put  in  at  intervals  of  14  inches.  At 
this  rate  it  was  estimated  that  about  10  bushels  of  seed  would  be 
used  per  acre. 

Notes  taken  July  5  show  that  the  plants  were  growing  vigorously, 
and  were  scarcely  troubled  by  flea-beetle.  The  first  application 
was  made  at  this  time,  the  four  sections  receiving  the  following 
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treatments:  1.  Bordeaux  mixture  made  May  18,  it  having  been 
allowed  to  stand  since  that  time  and  receiving  only  an  occasional 
stirring;  2.  Bordeaux  mixture  freshly  prepared;*  8.  No  treat- 
ment; 4.  Copper  chloride  mixtnre.f  The  materials  were  applied 
.  with  a  knapsack  pump  and  Yermorel  nozzle.  It  was  found  that  the 
application  could  be  made  very  satisfactorily  in  this  manner  with 
the  exception  of  section  1,  which  received  the  old  Bordeaux  mix- 
ture. The  sediment  settled  so  fast  that  it  was  mostly  applied  before 
one-half  of  the  required  amoant  of  liquid  had  been  used,  in  spite  of 
repeated  shaking  of  the  tank  by  the  operator.  This  necessitated  a 
second  treatment  immediately  after  the  first,  the  work  being  started 
at  the  opposite  end  of  the  section. 

On  July  23  the  above  treatments  were  repeated  with  the  excep* 
tion  that  section  1  received  but  one  application,  tlie  distribution 
being  still  more  uneven  than  the  first  time.  There  was  some  indi- 
cation of  early  blight,  yet  not  enough  to  distinguish  whether  the 
treatments  had  been  of  value. 

August  28,  however,  showed  a  marked  difference  in  the  appear- 
ance of  the  sections.  The  third,  which  was  untreated,  had  fully 
60  per  cent  of  its  leaves  badly  affected ;  the  first  .was  as  bad  as 
the  check  where  little  of  the  sediment  had  been  applied,  but  where 
the  spraying  had  commenced,  and  consequently  upon  that  part 
which  received  most  of  the  solid  contents  of  the  knapsack  pump 
the  foliage  was  much  better,  scarcely  10  per  cent  of  the  leaves 
showing  serious  injury.  Section  2  also  appeared  very  thrifty,  since 
the  foliage  averaged  fully  as  well  as  the  be^t  parts  of  section  1. 
Section  4,  the  one  which  was  treated  with  the  copper  chloride  mix- 
ture, appeared  to  have  fully  25  per  cent  of  its  leaves  seriously 
attacked.  Section  2  was  again  sprayed  with  fresh  Bordeaux  mix- 
ture, the  other  sections  remaining  untreated. 

Other  observations  were  made  September  12.  At  this  time  the 
relative  amounts  of  early  blight  appeared  to  be  about  the  same  as 
two  weeks  previous.  The  part  of  section  1  which  had  received 
most  of  the  sediment  was  in  as  thrifty  condition  as  section  2,  which 

*The  Borcle«iix  mixtare  was  made  accordtnd^  to  the  ''Normal"  formula; 
oopper  sulphate,  Spounda;  qaioklime,  4  poands;  water,  45  gallons.  This  mix- 
tare  oontains  oopper  sulphate  at  the  rate  of  1.6  per  cent  of  the  weight  of  water 
nsed. 

t  This  mixtare  was  made  by  dissoWing  3  ounces  oopper  chloride  in  24  gallons 
of  water,  and  then  to  this  solution  was  added  6  ounces  of  slacked  qaioklime. 
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had  received  the  extra  treatment.  From  this  it  would  seem  that 
the  last  application  made  to  section  2  was  of  minor  importance. 
The  vines  at  that  time  had  practicallj  completed  their  growth,  so 
that  there  was  little  new  foliage  exposed  to  the  disease.  The  rain- 
fall bad  also  been  slight,  and  the  Bordeaux  mixture  could  still  be 
plainly  seen  upon  all  sections  treated  with  it. 

The  potatoes  were  dug  September  26.  Since  the  sections  varied 
somewhat  in  size,  the  yield  of  each  has  been  estimated  upon  the 
proportionate  yield  per  acre,  this  furnishing  a  more  convenient  basis 
for  comparison.    The  result  was  as  foUows : 

Section  1.  Old  Bordeaux  mixture,  382  bushels  per  acre. 
*'  2.  Fresh  Bordeaux  mixture,  350  busheb  per  acre. 
'^      3.  No  treatment,  284  bushels  per  acre. 

^*      4.  Copper  chloride  mixture,  297  bushels  per  acre. 

The  apparent  gains  from  the  treatments  of  the  sections  were 
accordingly,  1-48  bushels;  2-66  bushels;  4-13  bushels.  The  ad- 
vantage derived  from  the  copper  chloride  mixture  is  so  slight  that 
it  promises  little  practical  value.  The  results  obtained  with  the 
Bordeaux  mixture,  however,  are  more  encouraging,  and  seem  to 
indicate  that  it  may  be  possible  to  spray  for  the  early  blight,  although 
the  margin  may  at  times  be  close. 

To  what  extent  these  gains  were  due  to  the  prevention  of  injury 
to  the  flea-beetle  it  is  difficult  to  say.  The  vines  which  were  most 
thoroughly  sprayed  with  the  Bordeaux  mixture  did  not  escape  the 
attacks  of  this  insect,  as  could  be  seen  by  the  many  pits  which  re- 
mained as  witnesses  of  its  presence.  Untreated  plants  suffered 
more  severely,  as  they  did  also  from  the  early  blight.  The  probable 
action  of  the  Bordeaux  mixture  thus  appears  to  be  two-fold.  In 
the  first  place  it  prevents  to  a  very  considerable  extent  injury  from 
the  flea-beetle ;  in  the  second  place  it  prevents  the  entrance  of  the 
macrosporium  into  tissues  which  have  suffered  from  the  work  of 
the  insect,  and  also  protects  those  which  are  made  susceptible  to  the 
disease  in  other  ways.  It  is  certain  that  the  fungus  was  very  abun- 
dant in  the  foliage  of  untreated  plants,  and  it  seemed  probable  that 
the  value  of  the  mixture  was  just  as  great  in  preventing  injury 
from  this  source  as  it  was  in  protecting  the  leaves  from  the  attacks 
of  insects. 

Plot  II,  This  plot  was  also  upon  the  University  farm.  It  con- 
tained just  one- third  of  an  acre,  and  was  planted  to  several  varieties 
of  potatoes,  some  of  which  were  considerably  earlier  than  others. 
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The  field  was  divided  into  two  nearly  equal  parts,  the  line  of  divi- 
sion mnning  across  the  rows  so  that  each  part  should  contain  the 
same  proportionate  amoant  of  each  variety.  One  portion  was 
sprayed  with  the  Bordeaux  mixture,  the  other  part  remaining  un- 
treated. Applications  were  made  July  13  and  August  12,  fresh 
Bordeaux  mixture  being  used  each  time. 

At  the  time  of  the  second  spraying  a  remarkable  difference  could 
be  seen  between  the  two  parts.  The  untreated  portion  showed  fully 
50  per  cent  of  badly  blighted  foliage,  while  that  of  the  sprayed 
part  scarcely  exceeded  5  per  cent.  This  difference  was  especially 
marked  in  case  of  the  earlier  varieties,  and  it  could  be  distinguished 
a  considerable  distance  from  the  field.  The  untreated  vines  per- 
ished earlier  in  the  season,  and  when  scarcely  a  vestige  of  green 
could  be  found  in  the  check  section,  the  other  portion  was  fairly 
green,  at  least  the  tops  appeared  to  possess  a  decided  ability  to 
nourish  the  tubers  which  were  dependent  upon  them  for  support. 
At  this  time  the  very  late  varieties,  such  as  the  Orphan,  were  all  of 
a  deep  green  color,  apparently  unaffected  either  by  flea-beetles  or 
by  blight  Their  turn  came  later  in  the  fall,  although  the  differ- 
ence was  never  so  clearly  defined  as  in  the  case  of  the  earlier 
varieties. 

These  potatoes  were  dug  during  the  last  days  of  September,  and 
yielded  at  the  following  rate : 

Section  1.  Fresh  Bordeaux  mixture,  811  bushels  per  acre. 
"        2.  No  treatment.  .272  " 

This  represents  a  gain  of  49  bushels  per  acre,  a  result  appar- 
ently due  more  to  the  prevention  of  the  macrosporium  than  to  the 
destruction  of  the  flea-beetle,  for  the  latter  was  not  conspicuous  by 
its  absence.  The  fungus  was  very  prevalent,  and  the  vines  appeared 
to  succumb  rapidly  when  it  had  once  gained  a  foothold. 

Plot  III.  The  figures  relating  to  the  experiments  in  plots  I  LI 
and  IV  were  obtained  from  Mr.  McNair,  who  very  kindly  looked 
after  the  work  in  such  a  thorough  manner  that  the  results  are  here 
published  in  full.  The  McNair  farm  is  situated  near  the  head  of 
the  famous  Genesee  Valley,  upon  the  bottom  lands.  The  potato 
rot  is  an  occasional  visitor,  but  during  the  summer  and  fall  of  1895 
practically  no  rot  was  discovered,  as  was  also  the  case  upon  the 
University  farm,  so  that  the  beneficial  results  of  all  applications 
must  be  due  to  the  prevention  of  other  troubles,  these  being  com- 
monly summed  up  in  the  term  early  blight. 
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Mr.  McNair  grew  a  number  of  acres  of  White  Star  potatoes,  and 
in  his  field  the  plots  and  sections  were  laid  out  so  that  four  rows 
extended  from  one  end  of  the  plantation  to  the  other.  Only  the 
two  central  rows  were  considered  when  the  yields  were  measured. 
The  potatoes  were  planted  May  i8,  and  were  sprayed  with  the 
Bordeaux  mixture  July  19  and  August  5.  This  mixture  was  made 
of  different  strengths. 

a.  The  roost  concentrated  form  contained  6  pounds  copper  sul- 
phate, 4  pounds  quicklime,  and  40  gallons  of  water. 

t.  This  mixture  contained  5  pounds  copper  sulphate,  with  lime 
in  the  above  proportions,  in  40  gallons  of  water. 

0,  The  amount  of  copper  sulphate  was  reduced  to  4.8  pounds  in 
40  gallons,  with  Ume  in  proportion. 

d.  Only  3.5  pounds  copper  sulphate  were  used  to  40  gallons,  the 
amount  of  lime  being  likewise  reduced. 

Five  sections  were  selected,  each  having  four  rows  and  containing 
24  square  rods.  One  section  remained  untreated,  but  the  remainder 
were  sprayed  with  the  different  mixtares.  This  was  done  by  an 
efficient  power  sprayer  which  Mr.  McNair  had  made.  Yermorel 
nozzles  were  used,  and  very  satisfactory  work  was  done,  although 
the  amount  of  liquid  applied  might  perhaps  have  been  increased  to 
advantage. 

When  the  potatoes  were  dug  in  the  fall  the  following  yields  were 

obtained,  the  figures  again  showing  the  proportionate  amounts  per 

acre: 

Section  1,  Untreated,    209  bushels. 

"        2,  Mixture  a,  227        " 

''        3,        "        J,   234        " 

«        4,        «        0,  221        " 

"  6,  «  rf,  191  « 
These  figures  are  not  altogether  encouraging  for  the  sprayer. 
Sections  2,  3  and  4  on  the  average  yielded  an  increase  of  only  18.8 
bushels  per  acre,  while  section  5  produced  18  bushels  less  than  the 
untreated  one.  These  figures  appear  .to  represent  the  actual  gains, 
yet  no  apparent  reason  exists  for  the  decreased  yield  of  section  5. 
Probably  local  conditions  of  the  soil  exerted  this  infinence. 

Plot  J  V.  This  plot  was  situated  in  another  part  of  the  field. 
Only  two  sections  were  made,  these  being  still  larger  than  in  the 
preceding  experiment.  The  most  concentrated  Bordeaux  mixture 
above  mentioned  was  applied  to  one,  the  other  remaining  untreated. 
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The  plants  were  sprayed  at  the  same  time  as  in  the  preceding  case, 
and  the  same  machinery  was  used.  When  the  crop  was  harvested 
it  was  found  that 

Section  1,  untreated,  yielded  252  bushels  per  acre. 

"        2,  Bordeaux  mixture,  yielded  298  bushels  per  acre. 

In  this  plot,  the  gain  was  46  bushels  per  acre.  Apparently  the 
conditions  were  exactly  the  same,  and  as  this  result  corresponded 
fairly  well  with  the  results  obtained  in  Ithaca  it  may  be  stated  that 
spraying  for  the  early  blight  is  of  advantage,  and  if  the  applica- 
tions are  properly  made,  the  operation  should  be  profitable. 
.  In  summing  up  the  gains  obtained  by  spraying  with  fresh  Bor* 
deaux  mixture  for  the  early  blight,  omitting  section  5  in  plot  III  in 
which  an  actual  loss  occurred,  it  is  found  that  the  average  increase 
in  the  four  plots  is  44.8  bushels,  by  no  means  an  insignificant 
amount,  [n  order  that  saoh  results  may  be  obtained,  it  is  essential 
that  very  thorough  work  shall  be  done,  and  that  the  operation  shall 
take  place  at  the'  proper  time. 

Mr.  McNair  also  kindly  furnished  me  with  some  interesting  data 
regarding  the  value  of  having  plants  sufficiently  thrifty  to  with- 
stand early  blight,  a  subject  already  discussed  upon  page  260.  He 
found  that  in  a  certain  portion  of  his  £eld  the  addition  of  10  loads 
of  barnyard  manure  per  acre  produced  an  increased  yield  of  19 
bushels.  When  there  were  also  added  100  pounds  of  sulphate  of 
potash  and  100  »pounds  of  Carolina  rock,  and  the  plants  were  in 
addition  well  cultivated  and  sprayed,  the  actual  increase  in  yield 
was  100  bushels  per  acre,  as  was  shown  by  an  adjoining  plot. 

The  early  blight,  therefore,  should  be  treated  by  growing  vigoi^ 
ous  plants,  and  by  protecting  the  foliage  against  the  work  of  insects 
and  fungi  by  the  use  of  the  Bordeaux  mixture. 

The  early  blight  may  also  be  avoided  to  a  certain  extent  by  plant- 
ing early  varieties,  as  these  frequently  mature  before  the  blight  does 
much  harm  ;  and  also  by  planting  late,  for  in  this  case  the  plants 
will  be  in  active  growth  during  the  season  when  the  blight  is  most 
prevalent,  and  it  has  already  been  shown  that  such  plants  are  prac- 
tically free  from  the  disease.  During  the  fall,  when  the  plimts  art 
maturing,  there  is  less  danger  of  attack. 

3.  Potato  Scab. — The  remedy  proposed  by  Bolley*  may  be  con- 
sidered as  almost  a  specific  for  this  disease.    His  first  reoommenda- 

*N.  Dak.  Agrio.  Exp.  StA.  BnU.  4,  p.  U. 
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tion  was  to  Boak  the  seed  in  a  solution  of  corrosive  sublimate  for 
one  and  one-half  hours.  The  solution  was  made  bj  dissolving  2 
ounces  of  the  poison  in  15  gallons  of  water.  Potatoes  treated  in 
this  manner  are  practicallj  free  from  the  scab  fungus,  as  the  latter 
is  usually  destroyed,  unless  the  potatoes  used  for  seed  are  very 
badly  injured.  In  such  cases  it  appears  that  some  of  the  germs  of 
the  disease  may  escape  and  serve  as  sources  of  infection  in  the  field. 
In  order  to  overcome  this  defect  the  use  of  stronger  solutions  have 
been  recommended,  or  the  immersion  of  the  tubers  during  a  longer 
time.  Bolley's  latest  recommendation  is  to  dissolve  10  ounces  of 
corrosive  sublimate  in  60  gallons  of  water,  and  the  general  tendency 
among  experimenters  is  to  use  stronger  solutions  than  the  ones  first 
recommended.  The  period  of  immersion  also  varies  from  one  and 
one-half  to  three  hours.  Probably  the  period  of  treatment  may 
vary  with  the  amount  of  scab  upon  the  tubers,  and  with  the  depth 
to  which  the  tissues  are  diseased.  The  germinating  power  of  pota- 
toes is  sometimes  impaired  if  they  are  treated  with  the  strong  solu- 
tions for  the  long  periods  recommended.  It  is  advisable,  therefore, 
to  get  as  clean  seed  as  possible,  but  if  the  potatoes  are  scabby,  to 
treat  them  with  solutions  whose  strength  increases  with  severity  of 
the  disease  on  the  tuber,  at  the  same  time  lengthening  the  period  of 
immersion. 

It  has  been  my  experience  that  it  is  fully  as  important  to  have 
clean  land  as  it  is  to  have  clean  seed.  The  fungus  causing  the 
trouble  appeared  upon  potatoes  which  were  grown  from  clean  seed 
upon  land  that  had  not  been  used  for  this  crop  during  five  years, 
although  two  crops  of  beets  had  been  grown  upon  it  during  this 
period.  How  long  the  disease  may  persist  is  not  known,  but  it  was 
sufiiciently  severe  during  the  comparatively  dry  season  of  1895  to 
obscure  the  results  of  several  experiments  designed  to  show  the 
value  of  various  treatments  of  Burbank  potatoes  for  the  destruction 
of  the  scab  fungus.  The  soil  selected  is  a  moderately  moist  gravel 
loam. 

Another  portion  of  the  field  had  not  grown  potatoes  for  eighteen 
years,  and  the  land  proved  to  be  entirely  free  from  the  disease. 
The  portion  selected  for  the  experiments  is  a  comparatively  dry 
gravel  loam  in  a  high  state  of  cultivation.  The  attempt  was  here 
made  to  lessen  the  disease  by  means  of  copper  and  brass  shavings, 
these  being  mixed  with  the  soil  in  the  drills.  No  beneficial  results 
from  the  treatment  were  observed,  however,  even  when  enormous 
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quantities  of  the  sha^gs  were  used.  It  was  evident  that  too  Bmtll 
an  amount  of  the  metale  entered  in  solution  to  affect  the  growth  of 
the  scab  fungus,  although  the  spores  of  other  fungi  are  unable  to 
germinate  in  water  which  has  passed  through  a  copper  pipe  onlj  i 
few  feet  in  length. 

An  attempt  to  increase  the  amount  of  scab  was,  however,  entirely 
successful.  A  small  handful  of  air-slaked  lime  was  scattered  in  the 
drills  where  the  pieces  of  potato  were  planted,  and  when  these 
potatoes  were  dug  it  was  found  that  the  number  of  scabby  potatoes 
was  more  than  twice  as  great  as  in  the  rows  which  received  no  treat- 
ment ;  the  individual  tubers  were  also  more  seriously  affected.  Air- 
slaked  lime,  therefore,  appears  to  have  a  decidedly  favorable  influ- 
ence upQu  the  growth  of  the  fungus. 

An  alkaline  or  an  acid  condition  of  the  soil  becomes  a  serious 
matter  in  certain  potato  growing  regions.  This  question  has  been 
very  thoroughly  studied  by  the  Bhode  Island  experiment  station* 
and  several  of  the  conclusions  obtained  are  here  given. 

'^  Wood  ashes  (which,  like  air  slaked  lime,  consists  laryi^ly  of  ctl- 
cium  carbonate),  pure  calcium  carbonate,  calcium  acetate  and 
calcium  oxalate,  promote  the  scab  in  a  high  degree. 

'^Calcium  chloride  injured  the  potato  plants  but  entirely  pre- 
vented scab,  although  an  abundance  of  germs  was  probably 
introduced. 

"  Calcium  sulphate  (known  as  land  plaster  and  gypsum)  is  the 
only  form  of  lime  employed  which  has  not  injured  the  growth  of 
the  crops,  and  which  has  at  the  same  time  failed  to  promote  with 
certainty  the  development  of  the  scab. 

'^  Upon  our  acid  soil,  which  has  been  partially  neutralized  by  air- 
slaked  lime,  the  use  of  ammonia  sulphate  has,  under  otherwise  like 
circumstances,  resulted  in  producing  tubers  less  scabby  than  where 
the  same  amount  of  nitrogen  in  form  of  sodium  nitrate  was  used. 

^^  Common  salt  has  reduced  the  percentage  of  scab. 

''  Sodium  carbonate  acts  in  the  same  way  as  calduin  carbonate, 
though  perhaps  not  in  the  same  degree,  and  promotes  decidedly  the 
development  of  disease. 

^*  Barnyard  manure,  owing  to  its  alkalinity  or  the  prodaction 
of  carbonate  from  it,  has  probably  in  and  of  itself  increased  the 
scab. 

""  Wheeler  and  Tucker.    BuH.  33,  pp.  59-79. 
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"  Oxalic  acid  seems  to  have  a  tendency  *  •  *  to  reduce 
the  percentage  of  scab. 

*'  By  the  use  of  ammoniam  snlphate  and  probably  mnriate  and 
snlphate  of  potash^  Kainit  and  common  salt  in  connection  with  dis- 
solved phosphate  rock,  dissolved  bone,  or  dissolved  bone  black,  soik 
which  now  tend  to  produce  scabby  tubers,  would  probably  become 
less  favorable  to  the  disease.  It  is  possible  that  a  rational  system  of 
rotation  of  crops  which  would  include  no  beets  or  other  root  cropSy 
and  perhaps  no  cabbages,  would  also  help  to  alleviate  the  condition 
in  such  soils." 

21 


Part  IL    Insects. 


1.  Potato  beetle.  {Doryphora  decemlhieata^  Say.)  This  in- 
sect is  too  well  known  to  require  description.  During  the  past 
twenty-five  years  it  has  been  very  generally  destroyed  by  the  use  of 
Paris  green,  and  in  more  recent  years  also  by  London  purple.  These 
poisons  were  first  applied  in  dry  form,  being  mixed  with  flour, 
plaster,  air  slaked  lime,  and  similar  powders.  The  proportions  of 
the  ingredients  varied  greatly,  one  part  of  the  poison  being  added 
to  from  one  to  fifty  parts  of  the  diluent.  The  mixture  was  then 
dusted  upon  the  plants  by  means  of  perforated  boxes,  or  bags  made 
of  coarse  material.  In  recent  years  very  effective  machines  have 
been  invented  for  the  purpose  of  making  uniform  applications  of 
powder  with  great  rapidity,  and  these  have  largely  supplanted  the 
older  devices.  The  powder  is  driven  forcibly  from  the  machines 
by  means  of  an  air  blast ;  when  applied  in  this  manner  it  is  well  to 
mix  one  part  of  poison  with  one  to  three  parts  of  air-slaked  lime. 
The  Ume  makes  the  powder  visible  as  it  leaves  the  machine,  and  it 
also  prevents  injury  from  the  poison ;  for  these  reasons  it  is  proba- 
bly the  best  diluent  to  use.  One  and  one-half  pounds  of  these 
arsenites  per  acre  is  sufficient  for  each  application. 

The  more  popular  methods  of  applying  arsenites  at  present  is  to 
mix  them  with  one  hundred  and  fifty  to  two  hundred  gallons  of 
water.  An  equal  weight  of  quicklime  should  be  added  to  the 
mixtures,  first  slaking  the  lime  in  water.  This  prevents  the  caustic 
action  of  the  arsenites,  and  yet  does  not  interfere  with  the  machin- 
ery. When  poisons  are  applied  in  water  with  proper  machinery, 
rapid  applications  may  be  made  at  all  hours  of  the  day,  and  with 
but  little  regard  to  the  weather. 

Paris  purple*  is  another  form  of  arsenic  which  has  been  sold  dur- 
ing a  number  of  years  for  the  destruction  of  potato  beetles.  It 
resembles  London  purple,  but  is  of  a  deeper  color  and  mixes  with 

*  Chemical  aualysis  of  Paris  purple  showed  it  to  contain  34.1  per  cent,  arsenie 
trioxide,  40.7  per  cent,  of  this  being  soluble  in  water.  It  is  sold  by  Sjkes  & 
Street,  85  Water  street,  New  York. 
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much  greater  difficulty  with  water.  In  our  experiments  it  proved 
effective  when  used  at  the  rate  of  one  ounce  to  four  gallons  of 
water. 

Within  the  past  few  years  another  form  of  arsenic,  known  as 
English  purple  poison,*  has  been  offered  for  sale  in  this  country. 
The  results  of  various  trials  of  the  poison  upon  potato  foliage  show 
that  when  used  at  the  rate  of  one  ounce  to  four  gallons  of  water  it 
is  effectual  in  destroying  the  insects.  But  it  also  possesses  the 
serious  objection  of  mixing  slowly  with  water. 

2.  Flba-bketlrs  —  The  most  serious  insect  enemy  of  potatoes  is 
undoubtedly  the  flea-beetle.  The  insects  are  scarcely  a  tenth  of  an 
inch  in  length ;  they  are  nearly  black  in  color,  and  the  quickness  of 
their  movements  has  caused  them  to  receive  their  popular  name. 
There  appear  to  be  several  broods  each  season,  so  their  work  is 
more  or  less  continuous  during  the  growing  season. 

Many  remedies  have  been  suggested  for  the  destruction  of  this 
pest.  Among  them  may  be  included  the  following :  Paris  green ; 
London  purple;  decoction  of  tobacco;  kerosene  emulsion;  aip» 
slaked  lime;  land  plaster;  wood  ashes;  tobacco  powder;  Bordeaux 
mixture. 

With  the  exception  of  the  last  named  remedy,  all  Jthe  above 
appear  to  be  without  practical  value  for  potatoes.  I  have  tried 
Paris  green,  London  purple,  kerosene  emulsion,  tobacco  powder 
and  air  slaked  lime  with  no  apparent  benefit ;  and  as  others  have 
failed  in  obtaining  satisfactory  results  with  these  as  well  as  with 
all  the  others  except  the  Bordeaux  mixture,  their  use  cannot  be 
lecommended. 

The  Bordeaux  mixture,  however,  appears  to  be  a  promising 
remedy.  Jones  has  tested  the  material  very  thoroughly  and  the 
following  is  his  opinion  of  the  value  of  his  treatments.f  *^  The 
actual  number  of  holes  per  leaflet,  from  the  unsprayed  row  was 
found  upon  counting  to  be  262,  which  from  the  sprayed  row  the 
average  was  but  12.  *  *  *  These  results  bear  out  completely 
the  conclusions  of  last  year,  and  justify  the  claims  that  the  Bordeaux 
mixture  is  the  best  practical  remedy  known  for  the  flea-beetle  as 
it  occurs  upon  potatoes."     The  leaves  examined  by  Professor  Jones 

*The  poison  was  Introduced  by  Heury  S.  Ziegler,  400  N.  Third  street,  Phila- 
delphia, Pal.  It  coutains  36.75  per  cent  arsenic  trioxide,  14.58  per  cent  of  which 
is  Boliible  ill  water.  ^ 

iAnn,  Rep.  VU  Agrio.  Exp,  8ta,  1894,  96. 
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appear  to  have  been  sprayed  with  the  mixture  June  16  and  July  17^ 
and  the  results  obtained  by  him  are  decidedly  encouraging.  His 
work  indicates  that  these  early  treatments  are  essential  for  obtain- 
ing the  most  thorough  protection,  but  as  applications  of  Paris  green 
are  generally  made  at  this  time  for  destroying  potato  beetles,  very 
little  extra  work  is  required  for  ti^ating  the  vines  with  the  Bordeaux 
mixture  also. 

Tlie  results  of  my  work  during  1895  do  not  show  such  marked 
differences  as  those  quoted  above.  The  foliage  of  all  the  plants 
mentioned  in  the  preceding  pages  was  several  times  examined  with 
particular  regard  to  the  work  of  the  flea-beetle.  The  number  of 
holes  in  the  leaves  was  not  counted,  but  the  independent  estimates 
of  different  observers  practically  agreed  with  those  of  the  writer, 
and  they  may  be  considered  as  representing  fairly  well  the  amount 
of  protection  afforded  by  the  Bordeaux  mixture.  Upon  the  uni- 
versity farm  it  was  estimated  that  the  amount  of  injury  upon  the 
sprayed  foliage  was  from  sixty  to  seventy  per  cent  as  much  as  upon 
untreated  vines.  The  section  which  was  treated  with  the  old 
mixture  showed  less  injury  where  the  greatest  amount  of  sediment 
was  applied,  and  more  at  the  other  end  where  the  mixture  was 
much  diluted. 

The  potato  foliage  on  the  farm  of  Mr.  McNair  was  also  protected, 
but  to  a  less  degree.  His  plants  were  treated  the  first  time  July  19- 
The  foliage  already  showed  considerable  injury  from  the  insect,  but 
no  blighting  of  the  foliage  was  apparent.  Five  weeks  later  we 
estimated  the  amount  of  flea-beetle  injury  upon  the  section  which 
received  the  most  concentrated  mixture  to  be  about  eighty-five  per 
cent  of  that  upon  untreated  vines.  In  the  other  sections  the  differ- 
ence was  still  less  marked.  It  would  seem  that  in  order  to  derive 
the  greatest  benefit  from  the  Bordeaux  mixture  in  preventing  the 
attacks  of  flea-beetles,  the  applications  must  be  made  during  June 
and  July,  and  a  strong  mixture  should  be  used. 


Part  III.   Spraying  Machinery. 


A  trial  of  machinery  suitable  for  the  spraying  of  potatoes  was 
made  July  18  upon  the  farm  of  J.  S.  Coombs,  Stafford,  Genesee 
Oo.,  N.  Y.  All  manufacturers  were  invited  to  be  present  and  to 
exhibit  machines,  for  the  field  which  Mr.  Coombs  kindly  placed  at 
their  disposal  was  particularly  well  adapted  for  such  a  trial.  The 
land  was  perfectly  level,  well  cultivated,  and  the  plants  only  about 
one-third  grown.  The  farm  is  accessible  from  three  rai1f*oads,  and 
no  more  favorable  conditions  could  have  been  desired.  The  circular 
letter  addressed  to  the  manufacturers  stated  that  the  normal  Bor- 
deaux mixture  (see  page  312)  would  be  applied,  as  this  would  give 
them  an  opportunity  to  work  their  machines  under  actual  field 
<sonditions. 

Upon  the  appointed  day,  the  following  manufacturers  were  rep- 
resented :  Aspinwall  Mfg.  Co.,  Jackson,  Mich. ;  Deming  Co., 
Salem,  O. ;  W.  &  B.  Douglas,  Middletown,  Conn. ;  Excelsion  Co., 
New  Haven,  Conn. ;  Leggett  &;  Bro.,  301  Fearl  St.,  New  York ; 
F.  E.  Meyers  &  Bro.,  Ashland,  O. ;  Potter  &  Ware,  Batavia,  N. 
Y.  (exhibited  a  machine  made  for  their  own  use) ;  Seth  K.  Samms, 
Byberry,  Philadelphia,  Pa. ;  J.  E.  Steitz,  Cudahy,  Wis. ;  Stude- 
baker  Mfg.  Co.,  South  Bend,  Ind.  The  machines  shown  by  these 
ten  exhibitors  were  of  very  varied  nature ;  small  bucket  pumps, 
barrel  pumps,  power  sprayers,  gravity  sprayers,  and  powder  guns 
were  to  be  found  among  them.  Twenty  machines  were  exhibited,  and 
most  of  them  were  tried  in  the  field,  each  manufacturer  having  at 
his  disposal  an  acre  of  land. 

Before  the  field  work  was  commenced,  a  committee  of  local 
potato  growers  was  appointed  ;  this  committee  was  to  judge  of  the 
merits  of  the  various  machines,  considering  them  from  the  stand- 
point of  practical  growers.  The  men  selected  by  the  local  Grange 
were  as  follows :  J.  G.  Fargo,  E.  D.  Eumsey,  J.  H.  Potter,  C.  E. 
Shepard,  all  of  Batavia  ;  and  J.  Lathrop,  of  Morganville.  Follow- 
ing is  the  report  of  the  committee : 
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"  The  first  machines  in  the  field  were  those  in  which  no  pumps 
were  nsed  for  foicing  the  liquid.  The  only  power  nsed  was  the 
force  of  gravity,  the  fluide  paBeing  downward  from  the  tank  to  the 
outlet  orifices.  The  Steitz  potato  sprayer  was  soon  found  to  be 
working  under  disadvantage.  The  agitator  broke  almost  at  the 
moment  of  starting.  The  machine  is  designed  to  epray  two  rows 
at  oncei  the  liquid  runs  over  two  broad  pieces  of  galvanized  iron, 
one  being  over  each  row,  and  then  it  is  broken  up  into  a  tine  spray 
by  means  of  rapidly  revolving  brushes.  The  holes  through  which 
the  liquid  passed  upon   the  iron   were  too  small,  so  that  the  planta 


■     IOO.—Ad  eicelleot  home-made  potato  apnjer,  traaUng  four  rows. 

were  not  properly  covered.  Another  objection  to  the  machine  was 
found  in  the  tAnk ;  this  was  too  small,  and  it  could  be  increased  two 
or  three  times  ita  present  cupacity  to  advantage. 

■'The  Studebaber  inaehine  was  Imilt  on  the  pattern  of  a  street- 
sprinkler.  Tlie  inecbanism  forming  the  discharge  was  designed  to 
be  so  constructed  that  any  desired  amount  of  liquid  could  be  thrown 
in  a  fairly  tine  spray.  Tlie  machine  could  not  he  made  to  work 
eatisfiLctorily,  as  too  much  or  too  little  liquid  was  thrown,  and  the 
spray  was  altogether  too  cMirse  for  efficient  and  economical  work. 
Even  clear  water  was  not  thrown  satisfactorily. 

"  The  Aspinwall  sprayer  was  then  tried,  the  result  being  some- 
what similar  to  that    [produced   by  the    preceding  machine.      It 
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dogged  repeatedly,  and  proved  to  be  unsuited  to  throwing  Bor- 
deaux mixture. 

^^A  change  was  introduced  with  the  appearance  of  Sainms' 
machine,  this  being  known  as  '  Boberts '  Improved  Atomizer.'  It 
is  designed  to  spray  four  rows.  Three  small  streams  of  liquid  left 
the  machine  over  each  row,  but  immediately  upon  leaving  the  dis- 
charge pipes,  they  were  broken  by  blasts  of  air  into  an  exceedingly 
fine  spray  which  was  well  distributed  over  the  plants.  The  machine 
worked  admirably,  and  demonstrated  its  capability  of  spraying 
4  rows  of  potatoes  as  fast  as  a  walking  team  could  draw  it.  The 
amount  of  liquid  Irving  the  discharge  pipes  was  found  to  be  too 
small,  but  this  defect  could  be  easily  remedied.  Another  objection 
was  the  cost  of  the  machine,  the  price  being  $65.00. 

"  Power  sprayers  were  represented  by  Deming's  '  Monarch.' 
This  is  constructed  so  that  five  rows  may  be  sprayed  at  once.  A 
double-acting  brass  pump  is  worked  by  gearing,  and  it  is  sufficiently 
powerful  to  supply  the  nozzles,  which  are  held  over  each  row,  with 
the  required  amount  of  liquid.  The  work  of  this  machine  was  also 
very  'satisfactory.  The  spray  was  produced  continuously,  it  was 
forcibly  applied  to  the  plants,  and  the  amount  of  liquid  thrown 
could  be  varied  by  the  use  of  different  nozzles.  The  'Monarch' 
was  one  of  the  most  useful  machines  exhibited  ;  but  its  high  price, 
$75.00,  is  an  item  which  may  discourage  some  from  using  it. 

"  The  greatest  sensation  of  the  day,  however,  was  occasioned  by 
the  appearance  of  the  home-made  sprayer  of  Potter  and  Ware. 
Figure  100  represents  the  appearance  of  the  outfit.  An  ordinary 
barrel  spray  pump  was  fastened  to  a  barrel  having  a  capacity  of 
about  fifty  gallons.  The  liquid  was  pumped  into  a  gas-pipe  which 
was  supported  upon  a  light  frame  at  the  rear  of  the  wheels.  This 
pipe  was  fitted  with  four  discharges  to  which  nozzles  could  be 
attached.  Four  rows  were  sprayed  at  once,  the  work  being  fairly 
well  accomplished  as  the  horse  walked  across  the  field.  Mr.  Ware 
drove  and  pumped  at  the  same  time,  and  the  machine  worked 
without  a  break.  The  plants  were  uniformly  although  rather 
lightly  covered,  and  the  machine  was  pronounced  a  decided  success 
by  the  four  or  five  hundred  people  who  saw  it  in  operation.  It 
should  serve  as  a  model  to  potato  growers  who  desire  this  kind  of 
an  outfit. 
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''  The  Douglas  and  the  Deming  knapsack  pnmps  were  then 
brought  into  the  field  and  both  worked  well.  The  pumps  are 
sufficiently  strong  to  force  the  Bordeaux  mixture  through  Vermorel 
nozzles,  and  a  very  thorough  application  could  be  made.  But  the 
severe  labor,  and  the  slow  rate  of  progress  will  prevent  this  type  of 
machine  from  becoming  popular  for  potato  spraying.  Myers' 
*  Fountain  Knapsack  Spray  Pump '  is  a  gravity  sprayer,  the  liquid 
being  forced  through  a  perforated  disk  by  means  of  a  rubber  bulb 
situated  immediately  behind  it.  Bordeaux  mixture  could  not  be 
applied  with  this  device,  as  the  holes  in  the  disk  clogged  continually. 
When  clear  water  is  used,  good  work  may  be  4one. 

"The  powder  guns  of  Leggett  and  of  the  Excelsior  Co.,  did 
excellent  work.  They  are  easily  worked  and  efficient.  The  only 
objection  to  them  is  that  they  treat  but  one  or  two  rows  at  a  time 
and  this  becomes  a  serious  fault  when  large  areas  have  to  be  treated. 
This  objection  is  the  more  weighty  when  one  considers  that  the  most 
efficient  applications  of  powders  can  be  made  only  on  a  still  day  and 
when  the  foliage  is  wet. 

"  The  other  pumps  which  were  exhibited  were  not  tested  in  the 
potato  field.  The  Deming  and  the  Douglas  pumps  were  found  to 
be  very  strong,  serviceable,  and  apparently  durable,  and  with  the 
proper  attachments  they  could  be  made  of  service  in  spraying 
potatoes. 

"  In  conclusion,  it  is  the  opinion  of  the  committee  that  as  a  rule 
the  best  machines  are  those  in  which  a  pump  forces  the  liquid 
through  nozzles,  so  that  a  uniformly  fine  spray  may  be  produced. 
Gravity  machines,  with  the  exception  of  '  Roberts '  Improved 
Atomizer,'  proved  to  be  unsatisfactory,  although  the  Steitz  machine, 
if  slightly  modified,  could  be  made  serviceable. 

"Signed  J.  G.  FARGO,  Chairman. 

E.  D.  RUMSET. 
J,  H.  POTTER. 
C.  E.  SHEPARD. 
JAY  LATHROP." 


SUMMARY. 

1  Potato  rot,  or  kte  blight,  is  caused  by  a  fungus  which  may 
develop  with  extreme  rapidity  under  favorable  circumstances ;  it 
may  cause  the  decay  of  all  parts  of  the  potato  plant,  including  the 
tubers.    (Page  297.) 

2.  The  conditions  favoring  the  growth  of  the  parasite  are  a  tem- 
perature of  about  70^  F.  and  a  moist  atmosphere.  Few  sections 
of  New  York  are  every  year  seriously  troubled  by  the  disease. 
(Page  298.) 

3.  A  leaf  affected  by  late  blight  normally  shows  distinct  brown  and 
mostly  large  areas  of  varying  form,  but  usually  not  circular  spots ; 
these  may  enlarge  very  rapidly,  the  under  surface  of  the  leaf  show- 
ing a  frost-like  growth  in  the  parts  first  attacked.  Unaffected 
portions  of  the  leaves  retain  their  healthy  green  color.  (Pages 
299,  300.) 

4.  Tubers  affected  with  potato  rot  assume  a  dark  color  where  the 
fungus  is  found.  Where  decay  takes  place  slowly,  the  dead  por- 
tions become  dry  and  shrivelled  ;  during  rapid  invasions  consider- 
able moisture  may  be  present  in  the  rot.     (Page  301.) 

5.  The  early  blight  of  potatoes  does  not  cause  the  tubers  to  rot. 
A  more  or  less  rapid  drying  and  curling  of  the  leaves  and  stems 
mark  the  presence  of  the  disease.  The  edges  of  the  leaves  are  first 
visibly  affected ;  the  color  changes  to  yellowish  brown,  while  the 
central  parts  of  the  leaflets  gradually  become  lighter  green  or  even 
yellow  and  more  or  less  spotted.  Eventually  all  portions  above 
ground  turn  brown.     (Pages  302,  305.) 

6.  Young,  vigorous  potato  plants  do  not  appear  to  suffer  from 
early  blight.     (Page  306.) 

7.  The  probable  causes  of  early  blight,  as  found  in  New  York, 
are  the  following :  A  fungus,  this  having  the  power  of  attacking 
only  such  tissues  as  have  become  weakened  to  a  certain  extent ; 
unfavorable  conditions  of  soil  or  atmosphere;  mechanical  injuries 
to  the  foliage,  commonly  produced  by  flea-beetles  or  other  insects. 
(Pages  307,  309.) 

8.  Potato  scab,  as  commonly  found  upon  the  tubers,  is  due*  to  the 
presence  of  a  fungus.  Similar  blemishes  have  also  been  ascribed 
to  the  work  of  bacteria,  and  to  insect  injury.     (Pages  309,  312.) 
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9.  The  late  blight  of  potatoes  may  be  successfally  treated  bv 
spraying  the  vines  two  or  three  times  with  the  Bordeaux  mixture. 
The  first  application  should  be  made  during  the  latter  part  of  July ; 
it  may  be  repeated  at  intervals  of  one  to  three  weeks.     (Page  312.) 

10.  The^  early  blight  of  potatoes  may  be  treated  with  partial 
success  by  means  of  the  Bordeaux  mixture.  The  vines  should  be 
sprayed  when  about  two-thirds  grown,  and  the  application  should 
be  repeated  as  necessary,  the  foliage  at  all  times  being  well  covered 
with  the  mixture.    (Pages  3 1 2,  313.) 

11.  Proper  methods  of  fertilization  and  cultivation  have  also 
proved  to  be  of  much  value  in  reducing  injury  from  early  blight, 
as  was  shown  by  greatly  increased  yields.    (Page  313 ) 

12.  The  apparent  increased  yield  per  acre  of  potatoes  sprayed 
with  the  Bordeaux  mixture  was  44.8  bushels.    (Page  318.) 

13.  The  increased  yield  per  acre  of  potatoes  well  fertilized  and 
cultivated,  as  compared  with  partially  neglected  plants,  was  100 
bushels  per  acre.    (Page  318.) 

14.  Seed  potatoes  affected  with  scab  may  be  cleaned  and  made  lit 
for  planting  by  soaking  them  in  a  solution  of  corrosive  sublimate. 
(Pages  318,  319.) 

15.  An  alkaline  condition  of  the  soil  favors  the  growth  of  the 
scab  fungus ;  an  acid  condition  checks  it. 

16.  Land  in  which  the  fungus  causing  potato  scab  is  known  to 
exist  should  not  be  used  for  growing  potatoes  or  beets  except  at  in 
tervals  of  several  years.  Fertilizers  which  tend  to  produce  an  acid 
condition  of  the  soil  should  be  applied.  Even  treated  seed  will  pro- 
duce scabby  potatoes,  if  the  scab  fungus  is  in  the  soil.  (Pages 
319,  321.) 

17.  Potato  beetles  may  easily  be  destroyed  by  means  of  the 
arsenites.  Paris  green  and  London  purple  are  the  safest  insecti- 
cides to  use.     (Pages  322,  323.) 

18.  Flea-beetles  cannot  be  controlled  satisfactorily.  Bordeaux 
mixture  thoroughly  applied,  appears  to  be  the  best  practical  remedy 
against  these  insects.  This  material  probably  does  not  kill  the 
beetles,  but  simply  keeps  them  away.     (Pages  323,  324.) 

19.  In  a  comparative  trial  of  many  kinds  of  machines  designed 
for  spraying  potatoes,  it  was  found  that  those  machines  were  unsat- 
isfactory in  which  liquids  are  distributed  wholly  by  the  force  of 
gravity. 

20.  Gravity  sprayers  are  of  value  when  the  liquids  are  broken 
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into  a  spray  after  leaving  the  discharge  pipes.     This  maybe  done 
by  means  of  air  blasts  or  by  revolving  brushes. 

21.  Pomps  for  driving  the  liquids  thron*?!!  nozzles  are  on  the 
whole  most  satisfactory.  They  can  be  arranged  so  that  several  rows 
may  be  sprayed  at  once. 

22.  Horse-power  sprayers  can  be  recommended  for  spraying 
potatoes.  If  the  plants  are.  sprayed  for  the  potato  beetle,  one 
nozzle  over  each  row  is  sufficient ;  for  flea-beetles  and  for  fungus 
diseases  it  is  better  to  have  two  nozzles  for  each  row,  that  a  more 
thorough  application  may  be  made. 

23.  Powder  guns  are  very  satisfactory  when  insecticides  are  to 
be  applied  to  potatoes,  although  wind  and  dry  foliage  may  lessen 
the  value  of  the  treatment. 

24.  Fungicides  should  usually  be  applied  in  liquid  form,  using 
machinery  which  will  treat  the  vines  thoroughly  as  fast  as  a  man  or 
a  horse  can  walk. 

E.  G.  LODEMAN, 
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spray  Calendar. 


In  the  preparation  of  this  calendar  the  most  important  points  re- 
garding sprajs  have  been  selected  and  arranged  in  snch  a  manner 
that  the  grower  can  see  at  a  glance  what  to  appl j  and  when  to  make 
the  application.  The  more  important  insect  and  fnngoas  enemies 
are  also  mentioned,  so  that  a  fairly  clear  understanding  of  the  work 
can  be  obtained  by  examining  the  table  below.  When  making  the 
application  advised,  other  enemies  than  those  mentioned  are  also 
kept  under  control,  for  only  the  serious  ones  could  be  named  in  so 
brief  an  outline.  The  directions  have  been  carefully  compiled  from 
the  latest  results  obtained  by  leading  horticulturists  and  entomologists, 
and  they  may  be  followed  with  safety. 

Notice. —  In  this  calendar  it  will  be  seen  that  some  applications 
are  in  parentheses  and  these  are  the  ones  which  are  lea>st  importcmt. 
The  number  of  applications  given  in  each  case  has  particular  refer- 
ence to  localities  in  which  fungous  and  insect  enemies  are  most 
abundant.  If  the  crops  are  not  troubled  when  some  applications 
are  advised,  it  is  unnecessary  to  make  any.  It  should  be  remem- 
bered that  in  all  cases  success  is  dependent  upon  the  exercise  of 
proper  judgment  in  making  applications.  Enow  the  enemy  to  be 
destroyed  ;  know  the  remedies  that  are  most  effective ;  and  finally, 
apply  them  at  the  proper  season.  'Bq prompt^  thorough^  2^16^  persist- 
ent  Knowledge  and  good  judgment  are  more  necessary  to  success 
than  any  definite  rules.     See  Bulletin  101. 

Apple. 

Scah.  (1.  Copper  sulphate  solutidn  before  buds  break) ;  2.  Bor- 
deaux mixture  when  leaf  buds  are  open,  but  before  flower  buds 
expand ;  3.  repeat  2  as  soon  as  blossoms  have  fallen ;  4.  Bordeaux 
mixture  10  to  14  days  after  the  third  ;  (5,  6,  repeat  4  at  intervals  of 
about  two  weeks).  See  Bulletin  84. — Canker-worm.  1.  When 
first  caterpillars  appear  apply  Paris  green  very  thoroughly ;  2.  repeat 
I  after  8  to  10  days ;  (3,  4.  repeat  everj'  10  days  if  necessary.)  See 
Bulletin  101. — Bud-moih.     1.  As  soon  as  leaf  tips  appear  in  buds, 
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PariB  preen ;  repeat  1  before  the  bloasom  buds  open  ;  (3.  repeat  S 
when  bloBBOmB  have  fallen).  See  Bulletin  107, — Codlin-moih. 
1.  PariB  }2;reen  immediatelj  after  bloeaoms  have  fallen ;  %  repeat  1, 
7  to  10  days  later;  (3,  4,  Paris  green  at  intervals  of  1  to  3  weets 
after  2,  eBpecially  if  later  broods  are  troablesome).  Paris  green 
may  be  added  to  the  Bordeaux  mixtore  and  the  two  applied 
together  with  excellent  effect.— CiMe-Seorer.  As  for  bvd-matA. 
See  Bulletin  93. 

Bkah. 
AntkracTwae,  Pod-rust.     Bordeaux  mixture,  when  first  true  leaf 
has  expanded;  2,  3,  etc.,  the  same,  at  short  intervals  to  keep  the 
foliage  covered  by  the  mixture. 

Best. 
Leaf  iqwt.     1.  When  4  or  N  leaves  have  expanded,  Bordeaux 
mixture;  3,  3,  etc.,  the  same  every  10  to  14  days. 


Cabbaob  and  Cauliflower. 
Aphis.  1.  Upon  yonng  plants,  kerosene  emulsion  or  areenites, 
when  worms  are  first  seen  ;  2.  if  plants  are  not  heading  repeat  1  when 
necessary ;  3.  when  be^nning  to  head,  hot  water  (ISO^F.)  or  hel- 
lebore; 4.  repeat  3  when  necessary. — Uahbage-ioorm.  1.  If  plants 
are  not  heading,  kerosene  emulsion  or  arsenites;  2.  repeat  1  at 
intervals  of  7  to  10  days ;  3.  if  plants  are  heading,  hellebore,  or 
water  at  130°  to  135°F, ;  4,  S,  etc.,  repeat  3  when  neceeeatr. — 
Plusia.  1.  Make  rery  thorongh  applications  as  recommended  tinder 
calfbage-worm.     For  Root-maggot,  see  Bulletin  7ii. 

Cahnation. 
Antkraenoae,  Busty  Spot.     1.  At  first  appearance  of  disease,  Bor- 
deaux mixture  thoroughly  applied  in  fine  spray ;  2,  3,  etc.,  if  planit 
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are  not  bloomiug,  Bordeaux  inixture ;  ammoniacal  copper  carbonate 
to  avoid  staining  the  flowers.  Keep  foliage  covered  with  a  fungicide. 
Hed  spider.  Syringe  freely  with  clear  water ;  kerosene  emulsion. 

Celery. 

Leaf  blight^  Rust.  1.  Ammoniacal  copper  carbonate  at  first 
appearance  of  disease ;  repeat  1  to  keep  foliage  protected. 

Cherry. 

Blach-hnot.  See  Plum.  —  Rot.  1.  When  buds  break,  Bor- 
deaux mixture;  2.  when  fruit  has  set,  repeat  1;  3.  when  fruit  is 
^rown,  ammoniacal  copper  carbonate.  —  Aphis.  1.  Kerosene  emul- 
sion when  insects  appear  ;  2,  3,  repeat  at  intervals  of  3  to  4  days  if 
necessary. — Slt^.  1.  When  insects  appear,  arsenites,  hellebore  or 
air-slaked  lime ;  2,  3,  lepeat  1  in  10  to  14  days  if  necessary. 

Chrysanthemum. 

Leaf-spot.  1.  Bordeaux  mixture,  or  ammoniacal  copper  carbon- 
ate at  intervals  of  10  to  14  days,  to  keep  foliage  protected. 

Cranberry. 

Firerworm^  Fruit-wo9in.  1.  When  larvae  first  appear,  arsenites, 
kerosene  emulsion,  or  tobacco  water ;  2,  after  10  to  14  days  repeat 
1 ;  3,  repeat  if  necessary. 

Currant. 

LeafUights.    1.  When  injury  first  appears,  before  the  fruit  is 

harvested,  ammoniacal  copper  carbonate,  to  avoid  staining  the  fruit; 

%  After  fruit  is  harvested,    Bordeaux    mixture  freely  applied; 

3,  repeat  2  when  necessary.  —  Worm.    1.  When  first  leaves  are 

nearly  expanded,  arsenites ;  2.  After  10  to  14  days,  hellebore ;  3, 

repeat  2  if  necessary. 

Eggplant. 

Leaf  spot.    1.  As  soon   as  plants  are  established  in  the  field, 

Bordeaux  mixture  ;  2,  3.  repeat  1  at  intervals  of  2  to  3  weeks  till 

first  fruits  are  i  grown ;  4.  ammoniacal  copper  carbonate,  repeat 

when  necessary. 

Gooseberry. 

MUdew.  1.  Before  buds  break,  Bordeaux  mixture;  2,  when 
first  leaves  have  expanded,  Bordeaux  mixture  or  potassium  sulphide ; 

22 
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3,  4,  etc.  repeat  2  at  ioterrals  of  7  to  10  days,  if  Decessary  throngfa- 
oot  the  summer.  Avoid  etaining  the  frnit. —  Gurrant-worm,  see 
under  Currant. 

WRAPB. 

Anthracnoae.  1.  Before  buds  break  in  spring,  sulphate  of 
iron  and  sulphuric  acid  Eolution  ;  2.  Repeat  1  after  3  or  4  days  to 
cover  untreated  portions.  —  Blachrot.  (1,  as  soon  aa  first  leave* 
are  fully  expanded,  Bordeanx  mixture).  2.  after  fruit  has  eet^ 
Bordeaux  mixture  ;  3.  repeat  2  at  intervals  of  2  to  3  weeks 
until  fruit  is  \  grown ;  4.  ammoniacal  copper  carbonate  when  fruit 
is  nearly  grown.  5,  6,  etc.  repeat  4  at  intervals  of  7  to  14  days  aa 
required.  —  Downy  mildew,  Powdery  mUdew,  the  first  applica- 
tions recommended  under  Black-toi  are  of  especial  importance.  See 
Bulletin  76. — Ripe-roty  apply  very  thoroughly  the  later  applications 
recommended  under  Black-rot.  — Steely-bug.  1.  As  buds  are  swell- 
ing,  arsenites ;  2,  after  10  to  14  days,  repeat  1. 


Hollyhock. 
Riiat.     1.  In  spring,  when  foliage  expands,  Bordeaux  mixture; 
2,  3,  etc.,  apply  a  good  fungicide  at  short  intervals  to  keep  new 
growths  covered. 

KuKSERT  Stock. 
Fungous  diseases.     1,  When  first  leaves  appear,  Bordeaux  mix- 
ture; 3,  3,  etc.,  repeat  1  at  intervals  of  10  to  14  days  to  keep  foliage 
well  covered. 

Peach,  NECT.\TiiNK,  Apricot. 

Broton-rot.     1.  Before   bnds  swell,  copper    sulphate    solution; 

{2.  Before  flowers  open,  Bordeaux  mixture);  3.  When  fruit  faa» 
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set,  repeat  1 ;  4.  Eepeat  after  10  to  14  days ;  5.  When  fruit  is 
nearly  grown,  ammoniacal  copper  carbonate ;  6,  7,  etc.,  repeat  5  at 
intervals  of  5  to  7  days  if  necessary.    For  YelloDos^  see  Bulletin  75. 

Pear. 

Leaf'hlight  or  Fruitrspot.  (1.  As  buds  are  swelliug  copper  sul- 
phate solution);  2.  Just  before  blossoms  open,  Bordeaux  mixture; 
3.  After  fruit  has  set,  repeat  2 ;  4,  5,  etc.,  repeat  2  at  intervals  of 
2  to  3  weeks  as  appears  necessary. — Leaf -Mister,  1.  Before  buds 
swell  in  spring,  kerosene  emulsion,  diluted  5  to  7  times — Psy/la. 
1.  When  first  leaves  have  unfolded  in  spring,  kerosene  emulsion 
diluted  15  times ;  2,  3,  etc.«  at  intervals  of  2  to  6  days  repeat  1  until 
the  insects  are  destroyed.  See  Bulletin  108. — Slug.  See  under 
Cherry. 

Plum. 

Brown  rot  See  under  Peach. — Leaf-hUght.  (1.  When  first 
leaves  have  unfolded,  Bordeaux  mixture);  2.  When  fruit  has 
set,  Bordeaux  mixture ;  3  4,  etc.,  repeat  2  at  intervals  of  2  to  3 
weeks^  use  a  clear  fungicide  after  fruit  is  f  grown. —  Black-knot 

1.  During  first  warm  days  of  early  spring,  Bordeaux  mixture; 

2.  Bepeat  1  when  buds  are  swelling;  3.  During  latter  pai*t  of 
May,  repeat  1 ;  4.  Repeat  1  during  middle  of  June  (5.  Repeat  1  in 
July).  See  Bulletin  81. — Cv/rovJio^  spraying  is  not  always  satis- 
factory ;  jar  the  trees  after  fruit  has  set,  at  intervals  of  1  to  3  days 
during  2  to  5  weeks. —  Plum  Scale.  1.  In  autumn  when  leaves 
have  fallen,  kerosene  emulsion,  diluted  4  times ;  2  and  3.  In  spring 
before  buds  open,  repeat  1.  See  Balletin  108. —  San  Jose  Scale. 
Thorough  applications  of  kerosene  emulsion  as  recommended  under 
Plum  Scale  may  prove  effective  if  followed  later  in  the  season  by 
others,  diluting  the  emulsion  to  avoid  injuring  foliage. 

Potato. 

Early  blight  1.  When  vines  are  f  grown,  Bordeaux  mixture; 
2  and  3,  repeat  1  at  intervals  of  2  to  3  weeks  (only  partially  success- 
ful).— Hot  1.  During  middle  of  July,  Bordeaux  mixture ;  2  and 
y,  at  intervals  of  1  to  3  weeks,  repeat  1. — Scab,  Soak  uncut  seed 
potatoes  IJ  hours  in  solution  of  1  ounce  corrosive  sublimate  in  8 
gallons  water. — Potato  beetle,  1.  When  beetles  first  appear,  arsen- 
ites.     2  and  3,  repeat  1  when  necessary.     See  Bulletin  113. 
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Leaf-hUght^  or  Fruii-gpoi.  (Wlien  bloBsotn  bnde  appear,  Bor 
deaux  mixtore);  %  when  fruit  has  get,  repeat  1 ;  3,  4,  etc.,  repeat  1 
at  intervals  of  2  weeks  until  fruit  is  }  grown  ;  if  later  treataients 
are  necessary,  ammoDiacal  copper  carbonate.     See  Bulletin  80. 

Raspbbret,  Bl^ckebrby,  Dewbbret. 
AnihracTiose.  1.  Before  buds  break,  copper  sulphate  Bolntion, 
aleo  cut  ont  badly  infested  canes ;  2,  when  growth  hai  coinmenced, 
Bordeanx  mixture  ;  3,  4,  etc.,  repeat  3  at  intervals  of  1  to  3  weeks, 
avoid  staining  fruit  by  use  of  clear  fungicide.  (Partially  Bnccess- 
ful,) — Ora/nge-ruat.  Remove  and  destroy  affected  plants  as  soon  as 
discovered.  See  Balletin  100. — Saw-fiy.  1.  When  first  leaves 
have  expanded,  arsenites;  2,  after  8  to  3  weeks  repeat  1,  or 
apply  kerosene  emnlsion  (unsatisfactory). 


RosB. 
Black-spot.  Spray  plants  once  a  week  with  ammoniacal  copper 
carbonate. — Mildew.  Keep  heating  pipes  painted  with  eqnal  parte 
lime  and  sulphur  mixed  with  water  to  form  a  thin  paste.  8pray 
with  copper  fungicides. — Aphis,  Leaf-kopper.  Kerosene  emnlsion 
or  tobacco  water  applied  to  the  insects'  bodies  at  short  intervals,  is 
effective, — Bed  spider.  Spray  as  for  Aphis,  or  with  forcible 
streams  of  clear  water. 

LgaF'B] 


Leaf-Might.  1.  When  growth  begins  in  spring,  Bordeaux  mix- 
ture ;  2.  when  first  fruits  are  setting,  repeat  1 ;  3.  dnriog  fruiting 
season,  ammoniacal  copper  carbonate;  4.  after  fruiting,  or  on  non- 
bearing  plants,  Bordeaux  mixture  at  intervals  of  1  to  3  weeks.    See 
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Bnlletin  79. —  Saw-fly.     Spray  plants   when   not  in  bearing  with 
arsenites,  repeating  application  if  necessary. 

Tomato, 

Leaf -blight     1.  As  soon  as  disease  is  discovered,  Bordeaux  mix- 

tur  or  a  clear  fungicide.     2,  3,  efc.  repeat  1  at  intervals  of  7  to  10 

days. —  Rot.  Spray  as  directed  under  leaf-hlight  (nnsatisfactory  in 

many  cases). 

Violet. 

Blight  /  Spot.  1.  When  disease  is  first  seen  in  summer  or  fall, 
Bordeaux  mixture ;  2,  3,  etc.,  repeat  one  at  intervals  of  1  to  2  weeks, 
using  ammoniacal  copper  carbonate  to  avoid  staining  blossoms. 
(Not  always  satisfactory  as  good  culture  must  also  be  given.) 
Kemove  affected  leaves. 


FORMULAS. 

Paris  Gbeen. 
Paris  green 1  pound 

Water 150-300  gallons 

If  this  mixture  is  to  be  used  upon  fruit  trees,  1  pound  of  quick- 
lime should  be  added,  and  repeated  applications  will  injure  most 
foliage,  unless  the  lime  is  used.  Paris  green  and  Bm*deavay  mioh 
ture  can  he  applied  together  with  perfect  safety.  Use  at  the  rate  of 
4  ounces  of  the  arsenites  to  50  gallons  of  the  mixture.  The  action 
of  neither  is  weakened,  and  the  Paris  grepn  loses  all  caustic  proper- 
ties.    For  insects  which  chew. 

London  Purple. 

This  is  used  in  the  same  proportion  as  Paris  green,  bat  as  it  is 
more  caustic  it  should  be  applied  with  two  or  three  times  its  weight 
of  lime,  or  with  the  Bordeaux  mixture.  The  composition  of  Lon- 
don purple  is  variable,  and  unless  good  reasons  exist  for  supposing 
that  it  contains  as  much  arsenic  as  Paris  green,  use  the  latter  poison* 
Do  not  use  London  purple  on  peach  or  plum  trees  unless  considera- 
ble lime  is  added.     For  insects  which  chew. 

Normal  or  1.6  Per  Cent,  Bordeaux  Mixture. 

Copper  Sulphate 6  pounds 

Quicklime 4  pounds 

Water 40-50  gallona 
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Dissolve  the  copper  Buipbate  by  putting  it  in  a  bag  of  coaree 
cloth  and  hanging  this  in  a  vessel  holding  at  least  4  gallons,  so  that 
it  is  just  covered  bj  the  water.  Use  an  earthen  or  wooden  vessel. 
Shake  the  lime  in  an  equal  amount  of  vater.  Then  mix  the  two 
and  add  enough  water  to  make  40  gallons.  It  is  then  ready  for 
immediate  use.  If  the  mixture  is  to  be  used  on  peach  foliaj^  it  ia 
advisable  to  add  two  pounds  of  lime  in  the  above  forumla.  When 
applied  to  such  plants  as  carnations  or  cabbages  it  will  adhere  better 
if  about  a  pound  of  hard  soap  be  dissolved  in  hot  water  and  added 
to  the  mixture.    For  rota,  moulds,  mildews,  and  all  fungous  diseases. 

Ieon  Sdlphate  and  Sdlphdkic  Aoid  Solbtiom. 

Water  (hot) '. 100  parts 

Iron  sulphate,  as  much  as  the  water  will  dissolve. 

Sulphuric  acid  (commercial) 1  part 


The  solution  should  be  prepared  just  before  using.  Add  the  acid 
to  the  crystals,  and  then  pour  on  the  water.  Valuable  tor  grape 
anthracnose,  the  dormant  vines  being  treated  by  means  of  sponges 
or  brushes. 

Potassium  Solphidk  Solution. 

Potassium  sulphide J— 1  oz 

Water 1  gallon 

This  preparation  loses  it«  strength  upon  standing,  so  should  be 
made  immediately  l>efore  using.  Particularly  valuable  for  surface 
mildews. 
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Ammoniaoal  Coppke  Carbonatk. 

Copper  carbonate . '. 1  oz. 

Ammonia,  enough  to  dissolve  the  copiper. 

Water 9  gallons 

Before  making  the  solution,  the  ammonia  should  be  prepared  as 
follows :  Use  26°  ammonia,  and  dilate  with  7  to  8  volumes  of 
water.  Then  gradually  add  the  necessary  amount  to  the  copper 
carbonate  until  all  is  dissolved.  It  is  best  treated  in  large  bottles, 
and  in  them  it  will  keep  indefinitely.  Dilute  as  required.  For 
same  purposes  as  the  Bordeaux  mixture. 

Copper  Sulphate  Solution. 
Copper  sulphate 1  pound 

Water 15  gallons 

Dissolve  the  copper  in  the  water,  when  it  is  ready  for  use.     TM% 

shovld  never  he  a/ppUed  to  foliage^  biU  must  be  tcsed  before  the  buds 

break.    For  peaches  and  nectarines  use  25  gallons  of  water.     For 

fungous  diseases. 

Heixebore. 
Fresh  white  hellebore 1  ounce 

Water 3  gallons 

Apply  when  thoroughly  mixed.     This  poison  is  not  so  energetic 

as  the  arsenites,  and  may  be  used  a  short  time  before  the  sprayed 

portions  mature.     For  insects  which  chew. 

Kerosene  Emulsion. 
Hard   soap ^  pound 

Boiling  water 1  gallon 

Kerosene 2  gallons 

Dissolve  the  soap  in  the  water,  add  the  kerosene,  and  chum  with 

a   pump  for   5-10  minutes.     Dilute  4  to  25  times  before  applying. 

Use  strong  emulsion  for  all  scale  insects.     For  such  insects  as  plant 

lice,  mealy  bugs,  red  spider,  thrips,  weaker  preparations  will  prove 

effective.     Cabbage   worms,  currant   worms,  and  all  insects  which 

have  soft  bodies,  can  also  be  successfully  treated.     It  is  advisable 

to  make  the  emulsion  shortly  before  it  is  used. 

ToBAOCo  Watee. 

This  solution  may  be  prepared  by  placing  tobacco  stems  in  a 
water-tight  vessel,  and  then  covering  them  with  hot  water.  Allow 
to  stand  several  hours,  dilute  the  liquor  from  3  to  5  times  and  apply. 
For  soft  bodied  insects. 
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Honorable  Commissioner  of  Agriculture^  Albany, 

Sir. —  The  following  paper — a  complement  to  No.  87,  upon  the 

Dwarf  Lima  beans  —  is  submitted  for  publication  and  distribution 

under  Chapter  230  of  the  Laws  of  1895. 

L.  H.  BAILEY. 
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I.     Types  and  Varikties. 

About  a  year  ago  we  tried  to  say  something  (Bulletin  87)  abont 
the  dwarf  Lima  beans.  We  found  that  those  beans  are  all  modern 
developments  from  the  pole  Limas,  and  that  they  represent  each  of 
the  three  types  or  tribes  of  Lima  beans,  —  the  Sieva,  Flat  and 
Potato  Lima  types.  A  discussion  of  the  botanical  features  and  the 
history  of  these  groups  was  then  given,  and  it  is  therefore  unnec- 
essary to  repeat  the  account  here.  We  need  only  recapitulate  the 
leading  marks  of  the  groaps. 

The  Sieva  or  Carolina  bean  is  a  small  and  slender  grower  as  com- 
pared with  the  large  Limas,  early  and  hardy,  truly  annual,  with  thin^ 
short  and  broad  (ovate-pointed)  leaflets,  numerous,  small  papery 
pods  which  are  much  curved  on  the  bact  and  provided  with  a  long 
upward  point  or  tip  and  which  split  open  and  twist  when  ripe,  dis* 
charging  the  seeds ;  beans  small  and  flat,  white,  brown,  or  variously 
marked  with  red.  This,  like  the  true  Lima,  is  a  native  of  South 
America,  and  was  eariy  cultivated  by  the  aborigines  of  North 
America  and  countries  to  the  southward.  It  is  the  plant  which 
Linnadus  meant  to  designate  by  the  name  Phaseolua  limaiics.  The 
distinguishing  marks  of  the  pods  of  the  Sieva  beans  may  be  seen  in 
Figs.  1()2  and  1(^3  ;  and  the  beans  of  two  of  the  varieties  are  shown 
in  Fig.  101.  The  reader  may  consult  Bulletin  87  for  fuller  infor- 
mation of  the  botany  and  history  of  the  Lima  beans. 

The  true  Lima  bean  is  distinguished  from  the  Sieva  by  its  tall 
growth,  lateness,  greater  susceptibility  to  cold,  perennial  in  tropical 
climates,  large  thick  often  ovate-lanceolate  leaflets,  and  fewer  thick 
fleshy  straightish  (or  sometimes  laterally  curved)  pods  with  a  less 
prominent  point  and  not  readily  splitting  open  at  maturity  ;  seeda 
much  larger,  white,  red,  black  or  speckled.  The  botanical  name  of 
this  plant  is  Phaseolus  lunatus  var.  macrocarjyu».  Of  this  true  or 
large  Lima  there  are  two  types  in  cultivation  : 
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The  Ffat  or  Large-seeded  Linias,  which  have  large,  very  flat 
and  more  or  lees  luoate  and  veiny  seeds,  very  broad  pods 
with  a  distinct  point  and  broad  owate  leaflets.  See  Figs.  1(j7 
and  109  for  foliage ;  1P6,  108  and  110  for  pods ;  and  101  for 
the  beans. 

The  Potato  Linias,  with  smaller  and  tumid  seeds,  shorter  and 
thicker  pods  with  a  less  prominent  point,  and  long  ovate 
leaflets  tapering  from  a  more  or  less  angular  base  into  a  long 
apex.  See  Figs.  112  for  foliage ;  111  and  113  for  pods  ;  and 
101  for  the  beans. 


KalghD.  WIUow-Lwf.  Speckled.  BUok.  Dreer. 

101.  — !.T7pea  of  Ltroa  beuii.    H&tunl  ilie. 

A.     The  Sievas. — 

There  are  foar  dwarf  varieties  of  the  Sieva  type,  the  Henderson, 
Jackson,  Dwarf  Carolina,  and  Northrop,  Braslan  and  Goodwin 
Dwarf  Lima.  The  Sievas  are  valuable  chiefly  becanse  of  their 
earliness.  The  beans  are  not  so  rich  ae  those  of  the  large  Limas. 
and  seem  to  us  to  be  scarcely  worth  the  growing  where  the  latter 
can  be  snccessfully  raised. 

Last  year  we  made  an  effort  to  grow  all  tall  Lima  beans.  The 
seeds  were  all  started  in  good  garden  soil  on  the  31st  of  May,  and 
kept  in  very  clean  cnltivation  throughout  the  season.  Amongst 
the  pole  or  running  Limas,   the  following  in  onr  test,  are  Sievas : 

1.  Small  Carolina  or  Sieva  Lima. —  An  early  variety  which 
began  to  bloom  July  29,  and  ripened  its  crop  before  frost.  Green 
beans  were  ready  for  the  table  late  in  Angast.    The  beans  are 
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-small,  clear  wliite,  three  or  societimes  four  in  the  small  and  pro- 
fuse papery  pods.  It  is  a  teavy  {pK>wer,  a  tall  climber  and  very  pro- 
<luctive.  Henderson  Dwarf  ia  like  this  except  in  stature,  i^eda 
from  Burpee. 

2.     Black  or  Ewrly  Black.— {Fi^rB.  101,  102)  —  Difiers  from  the 
last  chiefly  in  the  color  and  shape  of  the  beans,  which  are  black  (or 
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IQS.  tnilov-Leaf.    FuUalie. 


deep  purple  black)  blotched  and  stained  with  white  near  the  Tcntral 
edge,  more  or  leBsangalar  or  irregular  in  shape.  Ripened  its  crop 
well.  Very  productive.  The  beans  are  in  every  way  as  good  in 
quality  asthe  white  Sievaa.  Sent  out  for  trial  by  Burpee  in  lSft2 
and  introduced  by  him  in  1893.  VarioiiB  purple  spotted  Sievas 
have  long  been  known.     Seeds  from  Thorburn  and  Burpee. 

3.    WUUm-Leaf  (Figs.  101,  103,  104,  105).— Later  than  Ko.  1, 
with  which  it  is  practically  identical  in  the  beam  and  pods.     The 
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diBtinguiBhing  feature  of  this  interesting  bean  is  the  rer;  curious 
foliage.  The  typical  form  of  leaf  is  ebown  in  Fig.  104,  but  the 
bean  is  not  well  fixed,  and  many  plants  bear  leaves  as  shown  in  Fig. 
105  or  even  aB  broad  as  tlioee  of  the  ordinary  Sieva.     The  Willoir- 


/? 
^ 
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Leaf  Lima  is  a  very  ornamental  plant,  and  is  worth  growing  for  its 
attractive  foliage  and  habit.  It  is  a  tall  grower,  and  if  given  i 
moist  soil  wonld  make  an  effectual  screen  antil  frost  comes.  We 
have  grown  it  two  or  three  years,  but  have  never  prized  it  gnatlv 
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for  the  vegetable  gardea.  It  is  a  sport  or  oSehoot  of  the  common 
Sieva  type.  It  was  introduced  in  1892  (bnt  distributed  for  trial  in 
1891)  by  Burpee,  who  received  it  from  the  eouth.  Seeds  from 
Burpee. 

B.     The  large  fiat  Li-mas, 

Of  the  large  white  or  flat  LimsB  there  are  several  important  top 
rieties.    This  type  of  bean  is  the  one  which  chiefly  represents  the  epe- 
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eies  in  the  gardens.  It  is  much  superior  to  the  Sieva  type  in  bearing 
larger  and  much  richer  beans.  The  earlier  strains  mature  most  of 
their  crop  in  central  New  York,  if  properly  grown.  The  filled 
green  pods  which  remain  whenjjfroet  comes  yield  excellent  green 
beans  for  the  table.  Burpee  Dwarf  is  an  offshoot  of  this  type  of 
lama. 
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4.  La/rge  'WhUe. —  The  old  stock  of  Lima  bean,  from  which 
most  other  Tarieties  have  Bprong.  It  was  catalogtied  b;  Dreer  aa 
long  ago  as  1838.  It  has  probably  been  somewhat  improved  in  the 
meantime,  however.  As  we  grew  it  last  year,  it  had  little  valoe. 
The  growth  was  short  or  medium  (not  climbiDg  strong];),  and  it 
was  late  and  nnprodnctive.  Although  it  began  to  bloom  aa  early 
as  the  Sievafi,it  had  ripened  very  few  beans  by  the  first  of  October. 


lOr.    Now  Eitn  Kirlj.    Half  dia. 

The  pods  were  medium  lat^e,  flat  and  carved,  with  a  short  tip. 
Beans  flat,  dear  white,  two  to  three  in  a  pod.  Of  a  variety  which 
has  been  bo  long  cultivated,  there  are  certain  to  be  strains  of  vary- 
ing merit.  Tery  likely  the  exact  type  cultivated  twenty  years  ago  is 
now  unknown.    Seeds  from  Burpee. 

5.  Jersey.  —  A  good  early  strain  of  the  Large  "White  Lima, 
usually  a  w»ek  or  ten  days  earlier.  A  strong,  tall  grower.  Pods 
medium  size,  much  carved  when  ripe,  and  strongly  tip-pointed. 
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nedium  size,  flat,  greenish  white,  averaging  two  or  three  in 

Seeds  from  Landreth. 
liss   {BUs^s   Extra  Early,  Eetra  Early,   Eeira   EaHjf 

Fig.  106.  —  A  good  early  bean,  folly  afl  early  ae  No.  6,  and 
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productive.    Tall,  bearing  broad  pods  of  meditini  length  with 
to  five  large  flat  greenish  white  beans  in  each.    One  of  the 
yeetoi  the  early  strains  of  the  large  Limfts.     Introduced  by 
Bliss  &  Sons,  1878.    Seeds  from  Kawson,  and  May. 
Ifew  Emtra  Early  {Figs.   107,  108).  — A  low  plant  (2   to   4 
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feet  high),  mostly  not  disposed  to  climb,  with  large  pods,  each 
containing  three  or  four  rather  large  white  beans.  Began  to  bloom 
the  19th  of  July,  but  was  not  so  early  in  maturing  fruit  as  Xo.  6. 
It  is  probably  the  same  as  No.  H,  however,  tlie  difference  being  dae 
to  seeds  or  other  incidental  circumstances.     Seeds  from  Burpee. 

8.  Platty  or  Plates  King  of  the  Oa/rden  (also  called  King  of 
Hie  Oarden), —  A  very  large  podded  bean,  late,  producing  very- 
large  and  excellent  white  kidney-shaped  beans.  A  short  and 
slender  grower,  and  not  very  productive  with  us  last  year.  Sent 
out  by  Frank  S.  Flatt,  New  Ilaven,  Conn.,  as  early  as  1886,  and 
said  to  be  a  cross  of  the  Large  White  Lima  and  Dreer  Improved^ 
Seeds  from  Burpee,  and  Perry  (Syracuse). 

9.  Mammoth  Kidney-Shaped  (Figs.  109,  110). — A  good  selection 
of  the  Large  White  Lima,  the  strain  we  grew  being  a  medium 
tall  grower,  bearing  broad  and  short-tipped  pods  of  medium 
size,  and  white,  flat,  kidney-shaped  medium  sized  beans.  Pro- 
ductive, and  ripens  most  of  its  crop  before  frost.  A  kidney- 
shaped  form  of  the  Large  White  Lima  was  catalogued  as  early  aa 
1846  by  Coates.     Seeds  from  Livingston's  Sons. 

10.  Kaighn^  or  Kaighn^s  Improved  (Fig.  101).  —  The  best  large 
Lima  on  our  grounds  last  year.  Medium  strong  grower,  bearing 
heavily  of  very  large  curved  and  pointed  pods.  Beans  three  or 
four  to  the  pod,  very  large  and  flat,  white,  of  most  excellent  qual- 
ity. Ripened  well  before  frost.  The  variety  is  a  selection  out  of 
the  Tjong  White  Lima  by  John  M.  Kraighn,  Camden,  N.  J.  Seeds 
from  Landreth. 

11.  May  Champion, — An  extra  good  strain  of  Large  Whit© 
Lima,  with  very  large  and  broad  curved  tip-pointed  pods,  and  large 
white  very  broad  kidney-shaped  white  seeds,  of  which  there  are  two 
or  three  in  each  pod.  A  large  part  of  the  crop  ripened  up  before 
frost.  A  tall,  strong  grower,  and  altogether  a  good  bean.  Seeds 
from  May. 

12.  SpecJded  Lima  (Fig.  101). — An  early  form  of  Lima,  with 
handsome,  medium  sized  flat  beans  which  are  speckled  and  blotched 
with  very  dark  red-brown.  Pods  rather  long  and  slender,  tipped^ 
containing  three  or  four  beans.  A  tall  grower,  ripening  about  all 
its  crop  before  frost.  A  good  bean,  but  the  color  is  objectionable 
to  most  persons.  The  Speckled  Lima  originated  in  1867,  and  is 
said  to  be  a  cross  of  the  common  Lima  with  Ked-Seeded  Giant  Wax 
Pole  Bean,  but  I  fail  to  discover  any  evidences  of  hybridity.     It  ia 
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)  that  there  are  different  breeds  of  this  Speckled  or  "  striped  '* 
nd  that  our  strain  is  not  a  direct  descendant  of  the  form 
ced'in  1867.    Seeds  from^Thorbum.    Ked  lima  is  evidently 


16. 


-Mammoth  Kidney -Shaped.    Full  size. 


11 1 .— Dreer  Improved .    Full  size. 


rhe  Potato  Lima^, — 

3  Potato  Lima  type  was  represented  in  our  text  by  two  kinds, 
iuraerle,  Tliorburn  or  Dreer  Dwarf  Lima  belongs  to  this  tvpe. 
)eansare  perhaps  the  richest  in  quality  of  all  the  Limas. 


M 
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18.  Dreer  Iwfproved  (Figs.  101,  111). —  A  most  excellent  bean, 
producing  almost  straight  pods  of  mediam  size,  lacking  the  tip^ 
thick  and  without  the  thin  edges  of  the  common  large  Limas.  Beans 
three  to  four  in  each  pod,  of  mediam  size,  irregular  in  shape,  targid 
and  rounded  on  the  edgei,  dull  or  greenish  white,  of  best  quality. 


IIS.— ChKlleDger.    Hair  bIu. 

A  strong;  grower,  productive,  and  ripening  a  large  part  of  the  crop 
before  frost,  althongh  not  so  early  as  two  or  three  of  the  varieties  of 
the  large  Lima.  This  variety  can  be  strongly  recommended  for  its 
quality  and  for  the  large  yield  of  shelled  beans  in  proportion  to  the 
bulk  of  pods. 
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This  bean  was  oflEered  first  time  in  Dreer's  Garden  Calendar  of 
1875.  This  is  the  description  then  given :  "  This  bean  is  the 
product  of  the  green  wrinkled  variety  obtained  from  Mr.  H.  Kim- 
ber,  of  Kamberton,  Chester  County,  Pa.,  about  thirty  years  ago. 
Selections  of  the  best  specimens  were  annually  made  for  seed  until 
the  bean  has  increased  in  early  maturity  and  size,  and  established 
the  present  standard  character. 

"  The  distinctive  features  of  this  sort  are  tarly  maturity,  prolific- 
ness  and  extra  quality  of  bean  ;  containing  more  saccharine  matter 
and  producing  one-third  more  shelled  beans  to  the  pole  than  the 
Large  Lima,  while  the  shelling  becomes  an  easy  matter,  from  the 
fact  of  the  pods  being  entirely  full  of  beans,  forming  one  against 
the  other  like  peas  in  a  pod. 

"  The  American  AgrioiUturist  of  November  1 874,  says :  '  In 
these  beans  the  pods  are  not  only  full,  with  no  spaces  between,  but 
are  as  full  as  they  can  stick,  the  seeds  so  crowding  one  another  that 
the  ends  of  the  central  beans  are  square  ;  the -bean  is  also  much 
thicker  than  the  ordinary  kind.  A  vine  of  this  kind  bearing  the 
same  number  of  pods  as  one  of  the  ordinary  variety  would,  we 
should  judge,  yield  nearly  if  not  twice  as  much  in  shelled  beans. 
The  pod  being  so  completely  filled,  the  shelling  becomes  an  easy 
matter,  and  the  beans  when  cooked  are  much  superior  to  the  ordi- 
nary ones,  as  the  amount  of  skins  is  much  smaller  in  proportion  to 
the  enclosed  nutriment. 

*• « We  regard  the  improving  of  this  bean  as  one  of  the  most  im- 
portant of  the  recent  contributions  to  horticulture.' " 

14.  ChaUenge  or  Challenger  (Figs.  112,  113).  —  So  like  Dreer 
Improved  that  I  cannot  distinguish  any  constant  differences,  but  the 
pods  are  perhaps  shorter.  Introduced  some  years  ago  by  J.  M. 
Thorbum  &  Co.     Seeds  from  Livingston's  Sons. 

John  W.  Kumerle,  Newark,  New  Jersey,  a  well  known  Lima 
bean  grower  and  the  originator  of  the  Kumerle  or  Thorbum  dwarf 
Lima,  writes  me  as  follows  respecting  this  bean  :  '^  I  have  sold 
this  variety  for  a  number  of  years  under  the  name  of  Hedden 
lima  bean.  It  is  the  same  as  J.  M.  Thorbum  &  Co.  of  New  Tork 
City  sell  as  Challenge.  I  receive  my  supply  from  V.  J.  Hedden, 
Esq.,  of  East  Orange,  N.  J.  This  bean  has  been  in  the  Hedden 
family  for  at  least  eighty  years  and  they  have  been  very  particular 
in  selecting  them  every  year  for  seed  until  they  have  succeeded  in 
producing  a  bean  that  yields  from  five  to  six  beans  in  the  pod." 


118.    OhaUebger.    Full  size. 


114.1  HortlcultonI  LtmA. 
Full  sise. 
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D,     Varieties  not  tested. — 

Other  varieties  of  true  Lima  beans  which  were  catalogued  last 
year  but  wbich  we  did  not  grow,  are  the  following : 

Ford*8  Mammoth  podded — "Selected  by  James  Ford  otf  Phila- 
delphia from  Large  Lima,  with  reference  to  five  and  six  bean& 
in   pod  of  large  size ;   the   pod  is  also  very   and   unnecessarily 
large." 

Salem  Mammoth — A  greenish  Lima,  similar  to  the  Ford,  from 
Salem  Co.,  New  Jersey. 

Stoke9^  Evergreen  or  Mammoth  Chreen  Jersey — "A  very  large 
green  seeded  Lima.  Valuable  because  it  retains  its  green  color 
even  after  ripening."     Our  seeds  of  this  variety  failed  to  grow. 

Washington  Market — We  know  is  only  by  name  (catalogued  by 
Perry  Seed  Store,  Syracuse). 

-E     The  Horticultural  Lima. —  ^ 

There  are  two  other  species  of  beans  which  are  sometimes  known 
as  Limas,  which  should  be  mentioned  in  this  connection.  The 
Horticultural  Lima  (Fig.  114)  is  one  of  these.  This  is  not  a  Lima 
bean  at  all,  but  simply  a  form  of  the  common  garden  pole  bean 
{PhaseoliM  vulgaris).  It  is  not  a  vigorous  climber,  reaching  only 
three  or  four  feet  high,  ripening  its  slender  pods  very  early.  The 
beans  are  dun-colored  with  pretty  brown  markings.  A  good  and  early 
bean  (maturing  before  any  of  the  Limas),  valuable  either  for  a 
"  shelled  "  bean  or  for  use  when  fully  ripe.  A  Horticultural  Lima 
was  raised  some  years  ago  by  O.  H.  Alexander,  Charlotte,  Vermont, 
and  I  suppose  that  the  current  stock  passing  under  this  name  is  the 
same  bean.  Mr.  Alexander  describes  the  variety  as  follows :  '^  This 
is  a  cross  from  the  Boston  Horticultural  bush  bean  on  Dreer's  Extra 
Early  Lima,  and  I  find  it,  after  testing  it  several  years,  to  be  the 
best  of  all  pole  beans.  In  color  and  foliage  it  resembles  the  Horti- 
cultural ;  in  form  it  resembles  the  Lima.  The  quality  I  find  is  superior 
to  either  of  its  parents.  It  is  very  prolific,  and  throws  out  hand- 
some green  pods  from  five  to  six  inches  long."  It  is  also  known  as 
Child's  Horticultural  Lima.  We  grew  the  variety  last  year  from 
seeds  obtained  from  Burpee  and  from  Childs.  The  two  stocks  were 
identical,  and  neither  of  them  gave  the  least  suggestion  of  a  cross 
with  the  Lima.  I  have  never  yet  seen  any  evidence  of  hybridity 
between  Phaseolus  lunatus  and  P.  vulgaris. 
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F,     The  Chickdaom  Lima. — 

The  Chickasaw  lima.  Jack  Bean,  or  Horse  Bean  (Figs.  115, 116) 
is  a  curious  bean  which  I  mention  here  only  because  it  is  sometimes 
called  a  Lima.  It  is  ComavaUa  ensiforis^  a  tropical  species  which 
is  widely  cultivated.  It  has  become  generally  distributed  in  the 
southern  states  during  the  past  few  years,  where  it  is  generallj 
known  as  the  Jack    Bean.    I  have  not  been  able  to  trace  its 


116.    The  Chiokasaw  Lima  or  Jack  Bean  (CanaTalia  ensiformJs).    One-third 


introduction  into  this  country,  nor  have  I  found  any  recent  Ameri- 
can literature  describing  it.  It  has  probably  come  into  the  United 
States  from  the  West  Indies  or  Mexico.  Griesbach  and  otheiB 
speak  of  its  cultivation  in  Jamaica,  and  we  are  growing  it  from 
there  at  the  present  moment. 

The  Jack  Bean  will  probably  not  ripen  in  the  north.    "We  have 
grown  it  under  glass,  where  it  makes  a  twining  vine  four  to  eight 
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feet  high.  In  warm  conntries,  it  is  a  bneby  plant  with  little  teii- 
deocj  to  climb.  Tbe  pod^  reach  a  length  of  ten  to  fonrteen  incbea, 
the  walls  being  very  hard  and  dense  when  ripe.  The  hatvee  of  the 
pod,  when  split  apart,  roll  up  spirally,  often  into  an  almost  perfect 
cylinder.  The  large  -white  tnrgid  beans,  bearing  a  very  prominent 
brown  seed-scar,  are  packed  crosswise  tbe  pod,  imbedded  in  a  very 
thin  white  paper  lining.  The  flowers  are  small  and  light-purple, 
resembling  those  of  the  Cow-pea  (thoogh  larger),  and  of  rariona 
species  of  doUchos.  The  leaflets  are  three,  large  aod  broad  (5  to  8 
inches  long  and  half  or  three-fifths  as  broad),  strong  veined  and 
dnil  dark  green,  abruptly  pointed  and  smooth. 

This  Canavalia  seems  to  be  a  rather  coarse  bean  when  fully  ma- 
tured, but  some  of  ray  correspondents  commend  its  culinary 
qnalitiee  when  green.      Nandin  and  Muller  in  "  Manuel  de  I'Ao 


dimatenr,"  remark  that  "  it  is  said  that  the  seeds,  whilst  not 
poisonous,  are  digested  with  difficulty  by  those  persons  which  are 
not  accastomed  to  using  them."  Mr.  John  Dehoff,  Tabor  Lake, 
Florida,  sends  specimens  for  determination  and  writes :  "  The 
bean  makee  a  large  bush  two  and  a  half  to  three  and  a  hall  feet 
high  and  broad.  It  stands  all  kinds  of  weather  except  froat,  and 
blooms  and  bears  anremittingly.  The  beane  are  quite  accep- 
table as  a  '  snap  bean,'  when  the  pods  are  not  more  than  four  or 
six  inches  long."  Alex.  EaflE,  Orange  Grove,  Mississippi,  who  sent 
me  tbe  seeds  for  a  name  says  :  "  The  plant  is  a  bush  aboct  thirty 
inches  in  height  The  blossom  is  pink,  and  the  seed  pods  average 
about  twelve  inches  in  length,  containing  from  twelve  to  fourteen 
beane.  They  were  grown  this  season  on  poor  piney-wood  sandy 
soil,  fertilized  with  a  little  barnyard  manure,  and  I  think  wonld 
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average  in  yield  from  twenty  to  twenty-five  of  these  large  pods  to 
the  plant.  In  quality  for  table  use,  we  think  it  is  fully  equal  to  the 
lima  bean."  A.  Jones  Taylor,  Vernon,  Texas,  sends  the  bean  to 
me  under  the  name  of  Chickasaw  Lima.  It  is  said  to  be  cultivated 
by  the  Chickasaw  Indians.  Professor  Georgeson  describes  and 
figures  it  as  one  of  the  economic  plants  of  Japan  in  ^^  American 
Gardening,"  for  February,  1893. 

Professor  S.  M.  Tracy,  of  the  Agricultural  College  of  Missis- 
sippi, wrote  me  as  follows  about  this  bean  in  August,  1895  :  '*  I 
know  very  little  about  Jack  beans.  .  I  suppose  them  to  be  Can- 
a/oalia  ensiformis.  A  few  Mexicans  who  have  seat  them  say  that 
they  are  common  in  that  country,  where  they  are  used  for  food. 
One  of  my  assistants  saw  them  at  a  county  fair  in  the  southern 
part  of  this  state  five  years  ago,  and  brought  a  couple  of  pods 
home  with  him.  I  grew  them  on  small  plots  three  years,  and 
last  year  had  about  half  an  acre,  which  yielded  at  the  rate  of  twenty- 
three  bushels  per  acre.  A  neighbor  claims  to  have  had  thirty 
bushels,  which  I  think  is  reasonable,  as  my  crop  of  this  year 
appears  as  though  it  would  be  even  heavier.  I  have  eaten  the 
beans,  and  find  them  quite  edible,  though  rather  coarse.  I  have 
not  fed  them  to  cows,  but  chemical  analysis  shows  them  to  be 
fully  equal  to  other  beans.  We  have  ten  acres  this  year,  and  pro- 
pose to  give  them  a  thorough  test  in  feeding  next  winter.  I  do  not 
know  any  one  who  has  used  them,  or  who  has  grown  them  in  any 
quantity." 

The  result  of  this  last  crop,  Professor  Tracy  now  reports,  this 
month,  as  follows  :  "  The  Jack  Beans  yielded  thirty  to  forty 
bushels  per  acre.  We  have  used  the  beans  this  winter  in  feeding 
steers,  cows  and  hogs,  and  I  am  greatly  surprised  to  find  them  of 
almost  no  value.  Cattle  soon  learn  to  eat  the  meal  made  from  the 
beans,  but  it  appears  to  be  very  difficult  of  digestion.  We  hare 
used  it  constantly  for  ten  weeks  until  yesterday,  when  I  decided 
that  there  was  no  occasion  for  any  further  work.  Next  week  I 
shall  commence  feeding  the  cooked  meal,  and  if  I  get  satisfactoiy 
results  from  that,  shall  try  cooking  some  of  the  beans  also." 

I  have  grown  this  Jack  Bean  only  as  a  curiosity  and  have  not 
tested  its  culinary  qualities.  It  fruits  freely  under  glass.  I  report 
it  here  because  there  is  considerable  inquiry  concerning  it  and  be- 
cause there  is  no  accessible  literature  of  it. 
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II.     Bbmarkb  on  the  Gbowiis[o  of  Lima  Beans. 
1.     Methods  for  New  York. 

The  Lima  beans  are  amongst  the  most  delicious  of  all  our  gar- 
den vegetables.  There  are  no  beans  grown  in  this  climate  which 
approach  them  in  richness.  They  are  excellent  either  when  used 
green  as  "  shelled  "  beans,  or  when  used  ripe  and  dry  during  the 
winter  season.  The  merits  of  the  green  or  shelled  Limas  are 
nearly  everywhere  known  and  appreciated,  but  comparatively  few 
people  seem  to  understand  that  the  ripe  beans  are  just  as  excel- 
lent in  the  winter  time  as  the  green  beans  are  in  the  summer.  At 
the  present  time,  the  writer  is  using  the  ripe  lima  beans  in  the 
same  way  that  the  common  field  beans  are  cooked  for  the  table, 
and  they  are  the  most  satisfactory  of  any  beans  which  can  be  served. 
These  beans  may  be  shelled  in  the  fall  after  the  pods  are  fully  ripe, 
or  they  may  be  put  away  in  the  attic  or  other  dry  room  in  the  pod 
and  shelled  as  occasion  requires.  If  they  are  stored  in  the  pod 
the  only  caution  is  that  tliese  pods  should  be  thoroughly  dried  and 
cured. 

The  Lima  beans  are  natives  of  warm  countries.  The  large  flat 
Limas  are  perennials,  or  at  least  plur-annuals,  in  their  native  coun 
tries.  They  therefore  require  a  lont^  season,  and  one  who  expects^ 
to  grow  them  in  the  north  should  endeavor  in  every  way  to  shorten 
the  period  of  growth.  This  may  be  done,  in  the  first  place,  by 
planting  the  earlier  varieties ;  and,  in  the  second  place,  by  exercising 
great  care  in  the  selection  of  soil  and  in  giving  particular  attention 
to  cultivation.  Light  and  so-called  "  quick  "  soils  are  best.  Soils 
which  are  naturally  sandy  and  loose,  but  which  have  been  enriched  in 
previous  years  by  the  addition  of  manure,are  excellent  for  Lima  beans, 
especially  if  they  have  a  warm  exposure.  The  soil  should  also  be 
dry.  Coarse,  raw  manure  should  be  avoided  on  Lima  beans,  because 
it  tends  to  make  too  rank  and  too  late  growth.  If  any  fertilizer  is 
applied  the  year  in  which  the  beans  are  planted,  it  should  be  such 
as  will  become  available  very  quickly  and  therefore  tend  to  hasten 
the  maturity  of  the  crop.  We  prefer,  therefore,  to  use  some  of  the 
concentrated  fertilizers,  especially  those  which  are  rich  in  potash 
and  phosphoric  acid,  and  avoid  those  which  contain  very  much 
nitrogen.  If  nitrogenous  fertilizers  are  used  at  all,  they  should  be 
applied  in  comparatively  small  amount  and  b«  of  such  kind  that 
they   will  give  up  their  fertility  early  in  the  season.    If  ordinary 
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stable  manure  is  used,  it  should  be  applied  in  the  fall  in  order  that 
it  may  become  thoroughly  incorporated  with  the  soil  and  be  ready 
for  use  at  the  earliest  moment  in  the  spring. 

We  had  an  excellent  chance  last  year  to  study  the  effects  of  moist 
soil  upon  Lima  beans.  Our  experimental  plantation  ran  through  a 
low  place  on  to  a  dry,  sandy  elevation.  The  soil  was  the  same 
formation  throughout  the  plantation,  but  in  the  sag  it  had  become 
somewhat  enriched  by  the  washings  of  the  higher  lands.  This  sag 
was  so  dry  and  so  well  drained  that  it  never  held  water,  and  the 
season  was  characterized  by  a  prolonged  drought ;  yet,  in  spite  of 
these  facts,  the  beans  in  this  sag  were  at  least  three  or  four  weeks 
later  than  those  upon  the  dryer  end  of  the  plantation,  and  some 
varieties  did  not  ripen  a  single  pod  in  this  spot.  It  should  be  said, 
however,  that  the  soil  throughout  this  plantation  was  very 
thoroughly  tilled  all  during  the  season  so  that  the  moisture  upon 
the  high  land  was  conserved  to  the  greatest  possible  extent.  Lima 
beans  delight  in  hot,  dry  weather,  if  only  they  have  an  opportunity 
of  getting  their  roots  deeply  into  the  soil  before  dry  weather  comes 
on,  and  if  they  are  given  frequent  shallow  tillage  for  a  time. 

Whilst  it  is  essantial  that  the  Lima  beans  should  be  given  the 
longest  season  possible,  it  is  nevertheless  futile  to  plant  them  be- 
fore the  weather  is  thoroughly  settled  ;  for,  even  though  the  seeds 
may  germinate,  the  young  plants  will  be  seriously  checked  by 
inclement  weather.  We  prefer  to  plant  them  a  week  or  ten  days 
after  it  is  safe  to  plant  the  ordinary  bush  garden  beans.  We  have 
our  ground  very  thoroughly  prepared,  plant  them  about  an  inch 
deep  in  about  twice  the  quantity  which  we  desire  to  have  them 
stand,  and  then  expect  to  keep  them  growing  rapidly  until  they 
have  reached  the  tops  of  the  stakes  or  trellis.  If  we  use  stakes^ 
we  plant  the  beans  in  hills  about  three  feet  apart  and  the  rows 
about  four  feet  apart,  dropping  seven  or  eight  beans  in  each  hill. 
When  the  beans  are  well  up,  and  danger  from  bad  weather  and 
cut- worms  is  past,  we  pull  out  all  but  three  or  four.  The  poles 
should  not  be  more  than  six  feet  high.  If  they  are  taller  than 
this,  they  are  not  only  expensive  to  procure  and  hard  to  keep  in 
place,  but  the  beans  will  run  too  high  and  grow  too  late.  When 
the  beans  reach  the  tops  of  poles  which  are  iive  or  six  feet  high, 
the  ends  of  the  vines  swing  otit  horizontally  and  the  growth  is 
checked,  and  the  setting  of  fruit  is  thereby,  no  doubt,  hastened. 
It  is  the  practice  of  many   persons  to  clip  back  the  ends  of  the 
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yines  when  they  have  reached  a  certain  height.  For  myself,  I 
donbt  the  efficiency,  or  at  least  the  necessity,  for  this  practice. 
It  seems  to  me  that  it  is  better  to  prevent  too  rapid  growth  by 
withholding  the  strong  fertilizers  and  then  by  the  use  of  compara- 
tively short  poles.  Some  persons  prefer  to  grow  the  beans  upon  a 
trellis,  and  this  is  the  most  economical  of  room.  In  this  way  the 
beans  can  be  planted  more  or  less  continuously,  so  that  the 
yines  will  eventually  stand  about  a  foot  apart.  The  trellis  can  be 
made  very  cheaply  by  placing  a  very  strong  braced  post  at  each  end 
of  the  row  and  then  running  a  strand  of  fence  wire  from  one  post 
to  the  other  about  eight  or  nine  inches  above  the  ground,  and 
another  strand  about  five  feet  above  the  ground.  These  wires  can 
be  kept  from  slacking  by  placing  stakes  at  intervals  of  t^n  or  fifteen 
feet.  Ordinary  wool  twine  is  then  run  from  the  bottom  to  the  top 
wire  and  thence  to  the  bottom  wire  again,  and  so  on,  in  a  zigzag 
fashion,  throughout  the  length  of  the  row,  placing  it  in  such  man- 
ner that  the  strands  of  string  will  be  no  more  than  a  foot  or  fifteen 
inches  apart.  This  makes  a  very  cheap  and  serviceable  trellis  and 
is,  no  doubt,  better  than  stakes. 

Our  lima  beans  were  planted  in  1895  on  the  31st  day  of  May. 
They  might  have  been  planted  a  few  days  earlier,  no  doubt,  with 
perfect  safety.  If  one  desires  to  get  his  beans  ahead  very  early,  he 
can  plant  them  in  a  forcing-house  or  cold-frame  in  pots  or  on  inver- 
ted sods,  or  in  refuse  berry  boxes,  about  two  weeks  in  advance  of 
the  time  they  are  to  be  set  out  of  doors.  From  these  receptacles 
they  can  be  transferred  easily  to  the  ground.  One  of  our  constitu- 
ents says  that  he  always  greases  his  Lima  beans  thoroughly  with 
lard  when  he  plants  them  and  is  thereby  able  to  plant  his  crop  a 
week  or  ten  days  ahead  of  the  usual  time,  because  the  grease  pre- 
serves the  beans  from  rotting.  We  have  not  tried  this  method  and 
do  not  know  what  value  it  has.  It  is  an  easy  matter  to  transplant 
Lima  beans,  even  when  they  are  not  grown  in  pots  or  boxes,  if  the 
ground  is  moist  when  they  are  taken  up  so  that  a  large  lump  of 
earth  adheres  to  the  roots  and  if  the  weather  is  somewhat  humid 
following  the  transfer.  But,  in  spite  of  all  that  can  be  done,  nearly 
every  variety  of  the  large  Lima  beans  will  fail  to  matare  its  full 
crop  in  the  north  before  frost.  If  half  the  pods  which  the  vines 
have  set  should  mature  before  frost  comes,  the  grower  may  feel  that 
he  has  been  very  successf al.    The  green  pods  which  remain  at  frost 
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time,  if  the  beans  are  partiallj^  grown,  can  be  picked,  the  beans 
shelled  out  and  dried,  and  these  can  be  used  in  the  winter  time  to 
as  good  advantage  as  if  they  were  thoroughly  ripe.  If  these  dried 
beans  are  soaked  in  water  some  time  before  they  are  cooked,  they 
are  scarcely  inferior  to  green  beans  directly  from  the  vine. 

It  is  generally  considered  that  the  richest  of  all  the  Lima  beans 
are  those  of  the  Potato  Lima  type,  like  Dreer's  Improved  and 
Challenge.  This  type  of  beans  makes  a  smaller  and  less  showy  pod 
than  many  of  the  large  white  Lima  type,  but  the  pods  are  usnally 
closer  packed  with  turgid  seeds.  To  the  person  who  buys  Lima 
beans  in  the  pod,  these  are  much  the  more  economical,  whilst  the 
one  who  sells  beans  in  the  pod  would  secure  a  larger  bulk  by  grow- 
ing some  of  the  very  large-podded  flat  Lima  type,  like  Kaighn, 
Jersey,  May  Champion  and  the  like.  For  ripe  beans,  the  lai^ 
white  flat  Limas  usually  sell  the  best,  but  there  are  many  persons 
who  prefer  a  green  Lima.  A  number  of  the  varieties  are  greenish 
even  when  they  are  fully  ripe,  and  therefore  have  the  appearance  of 
being  more  fresh  and  tender.  The  red  and  speckled  Limajs  are  in 
every  way  as  good  in  quality,  as  the  white  or  green  ones,  but  most 
persons  do  not  like  this  dark  color.  In  our  own  test  of  last  year, 
we  thought  that  the  best  six  beans,  considering  earlinees,  productive- 
ness and  quality,  were  the  Jersey,  Extra  Early  or  Bliss,  Kaighn, 
May  Champion,  Dreer  Improved  and  the  speckled  Lima. 

It  is  difficult  to  state  what  the  yield  of  Lima  beans  may  be.  As 
a  rule  they  are  not  grown  much  for  market  in  the  dry  state  in  the 
east,  for  the  California  product  can  be  grown  with  more  certainty 
and  more  cheaply  and  is  shipped  east  in  very  large  quantities.  Mr. 
C.  J.  Pennock,  of  Kennett  Square,  Pa.,  one  of  our  former  students, 
writes  that  upon  a  half  acre  he  gets  a  yield  of  about  120  |-bu.  bas- 
kets of  pods,  and  the  price  runs' about  fifty  cents  per  basket.  He 
uses  poles  seven  feet  long,  stuck  three  and  one-half  by  four  and 
one-half  feet  apart,  and  he  cultivates  twice  before  setting  the  poles, 
hoes  the  beans  about  once,  and  trains  the  vines  to  the  poles  by  hand. 

2.     The  California  Practice. 

In  the  East,  the  Lima  bean  is  much  grown  in  New  Jersey,  but 
southern  California  is  imdoubtedly  the  lai^est  producer  of  Lima 
beans  in  the  world.  The  following  estimates  show  the  enormous 
output  of  Lima  beans  from  this  region  : 
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Ventura  Ctounty.  Santa  Barbarba  Qounty, 

1893 1j600  car  loads.  250  car  loads. 

1895 1,100    "     "  120   "      '' 

A  car  load  is  about  ten  tons. 

It  is  a  question  if  Lima  bean  seed  which  is  grown  continuously  in 
the  long  seasons  of  California  is  as  reliable  for  our  short  seasons  as 
home  grown  seed  is.  For  myself,  if  I  were  expecting  to  grow 
Limas  for  market  in  central  New  York,  I  should  prefer  to  select 
and  grow  my  own  seed  or  else  be  sure,  if  it  were  California  ejrown, 
that  the  "  stock "  were  annually  grown  in  my  own  geographical 
region. 

A  most  instructive  account  of  the  interesting  Lima  bean  industry 
of  southern  California  was  printed  in  the  "  American  Florist,"  for 
December  28,  1895,written  by  L.  B.  Hogue,  Santa  Paula,Calif omia, 
J.  C.  Vaughan,  of  Chicago,  who  has  given  considerable  attention  to 
this  western  bean  interest,  writes  me  commending  the  article.  In 
order  to  complete  the  contemporaneous  history  of  the  Lima  bean 
as  well  as  to  instruct  our  own  people  in  some  of  the  essentials  of 
the  cultivation  of  these  plants,  I  append  the  larger  part  of  the 
article : 

"  More  than  twenty  years  ago  a  farmer  in  the  Carpenteria  valley 
experimented  with  the  Lima  bean.  None  of  them  had  been  grown 
on  this  coast  for  market  at  that  time.  The  experiment  proved  a 
perfect  success.  Every  requisite  for  producing  this  variety  in  its 
perfection  seemed  to  be  supplied  here.  A  remunerative  price  was 
readily  obtained  for  the  mature  bean.  From  this  time  others  began 
to  grow  them.  The  demand  grew  with  the  increase  of  the  product. 
The  profits  became  much  greater  than  were  those  of  any  other  farm 
crop,  which  proved  a  great  stimulus  to  improved  methods.  Some- 
thing like  exact  science  was  finally  reached  in  the  matter  of  the 
preparations  and  cultivation  of  the  soil.  The  primitive  way  of 
harvesting  by  hand,  where  one  man  could  cut  one  acre  per  day  by 
hard  work,  Was  superseded  by  a  simple  horse  power  device,  with 
which  one  man  could  cut  fifteen  acres  per  day.  Also  implements 
were  invented  for  cultivating  the  land  before  planting,  which  facili- 
tated the  work  in  like  manner.  To  the  credit  of  these  farmers  let 
it  be  said  that  the  machinery  for  the  successful  cultivation  and  har- 
vesting of  this  crop  was  invented  by  them. 

"  As  a  matter  of  course  the  success  of  the  industry  in  the  Car- 
penteria soon  attracted  wide  attention,  and  farmers  in  other  parts 
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of  the  state  beo;an  to  make  trials  to  grow  the  Lima  bean.  Their 
efforts,  tljouifh,  proved  to  be  failnres.  Oar  section,  however,  that 
of  the  Santa  Clara  valley  of  the  south,  in  Ventura  county,  and  only 
about  twenty  miles  from  the  Carpenteria,  would  seem  to  pofisess 
nearly  nil  tlie  requirements  in  soil  and  climate.  But  some  way  the 
bus!n«*8s  did  not  'pan  out'  right  as  the  'forty-niner'  would  say. 
Carpenteria  farmers  had  their  eyes  on  the  operations  in  Ventura 
county,  however.  They  noticed  that  their  own  farms  were  usually 
from  ten  to  twenty  acres,  while  the  Ventura  farms  averaged  at  that 
time  about  one  thousand  acres  to  each  farmer.  They  noticed  also 
that  the  farming  was  done  in  a  slipshod  out-ofseason  fashion  that 
would  not  succeed  even  in  their  own  section.  Finally  some  of  them 
rented  small  tracts  of  land  in  the  Santa  Clara  valley  and  instituted 
their  methods  of  farming.  When  lo !  Dame  Nature  smiled  upon 
them.  Ye  rancher  on  a  thousand  acres  came  around  to  see  how  it 
happened  that  the  despised  'small  farming'  had  resulted  in  as 
much  clear  gain  from  a  few  acres  as  he  had  received  from  his 
thousand.  Other  practical  bean  growers  settled  in  the  valley  and 
the  shipments  of  limas  from  southern  California  doubled,  trebled, 
and  quadrupled  —  when  finally  improved  facilities  had  rendered 
large  farming  practicable.  However,*  the  average  yield  per  acre, 
about  one  ton,  continues  larger  in  the  Carpenteria  valley  than  in 
most  other  places.  Although  numerous  attempts  are  made  to  grow 
the  Lima  bean  in  other  sections  of  the  state  the  fact  remains  that 
nearly  all  of  this  variety  shipped  from  California  came  from  the 
extreme  southern  part  of  Santa  Barbara  county,  and  from  the 
valley  of  Ventura  county  lying  near  the  coast.  The  little  valley  of 
the  Carpenteria  sends  out  about  one  hundred  car  loads,  and  those  of 
Ventura  about  twelve  hundred  car  loads  annually.  (Estimate  of  10 
tons  each.) 

"  The  methods  adopted  here  in  growing  and  harvesting  the  lama 
bean  could  not  be  pursued  in  countries  where  rain  falls  during  the 
summer  season.  The  cultivation  proper  is  all  don^  during  the 
winter  and  spring  and  before  the  beans  are  planted.  The  cultiva- 
tion is  very  thorough  and  by  the  best  of  implements. 

"  After  all  danger  of  rain  is  passed  in  the  spring,  say  from  the  1st 
to  20th  of  May,  the  seed  is  put  into  the  ground  in  rows  about  forty 
inches  apart  and  from  six  to  fourteen  inches  in  the  row  with 
machines  that  plant  from  two  to  four  rows  at  a  time.  After  the 
crop  is  well  up  and  growing,  some  weeds  will  have  started  too. 
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These  are  destroyed  by  using  a  horsepower  weed  knife,  which 
passes  jnst  nnder  the  surface  of  the  ground,  killing  the  weeds  in  one 
or  two  rows  at  a  time  without  disturbing  the  soil,  which  is  by  this 
time  perfectly  dry  on  top.  As  the  season  advances  the  plants  send 
out  their  vines  over  the  dry  surface,  until  the  ground  is  finally 
hidden  from  sight,  and  thus,  all  through  the  latter  part  of  our  rain- 
less summers,  thousands  of  acres  may  be  teen  covered  with  beauti- 
ful light  green  foliage. 

*'  In  the  latter  part  of  September  the  beans  are  all  cut  loose  from 
the  ground  a  little  below  the  surface  and  are  forked  into  piles  con- 
venient for  pitching  onto  wagons.  They  are  then  allowed  to  dry 
in  the  sun  for  about  two  weeks  before  threshing.  Formerly  all 
threshing  was  done  in  the  following  manner:  A  round  space  on 
the  ground  sixty  to  eighty  feet  is  made  quite  wet,  then  it  is  wagoned 
over,  packed  and  smoothed  down  and  allowed  to  dry  hard.  Two 
or  three  big  wagon  loads  are  placed  in  a  ring  on  this  floor  during 
very  dry  clear  weather.  Formerly  horses  attached  to  light  wagons 
were  driven  over  the  beans  (usually  two  or  three  teams  at  a  time^ 
till  they  were  all  shelled  from  the  pods.  The  vines  are  then  thrown  off 
and  more  beans  from  the  field  placed  on.  This  process  is  ccyitinued 
until  there  are  many  tons  of  beans  on  the  floor  under  those  that  are 
being  threshed  out.  After  this  the  whole  mass  of  chaff  and  beans 
is  ran  through  winnowing  and  screening  machines  and  the  beans 
placed  in  sacks  of  seventy-five  to  eighty  pounds  each  and  are  ready 
for  market.  Of  late  years  the  teams  on  the  floor  are  attached  to 
disc  machines  instead  of  wagons,  which  greatly  facilitates  the  work. 

^^  The  process  of  threshing  by  large  steam  machines  which  clean 
up  from  fifty  to  seventy  five  acres  of  beans  per  day,  has  more 
recently  been  adopted  by  most  of  the  large  growers.  It  is  a  singular 
fact,  however,  that  while  the  expense  to  the  farmer  who  employs 
the  steam  thresher  is  usually  five  dollars  per  ton,  the  work  is  done 
by  the  first  named  method  at  about  four  dollars  per  ton.  The 
machine  threshed  beans  have  also  to  be  recleaned  before  they  are 
marketed,  and  are  broken  so  much  that  they  are  never  fit  for  the 
seed  trade.  Yet  there  is  one  great  advantage  with  the  steam 
thresher.  The  rainy  season,  so  called,  is  approaching  and  a  shower 
is  liable  to  fall  in  October  while  the  threshing  process  is  in  full 
blast,  so  that  any  beans  that  are  caught  on  the  fioor  are  ruined  if 
they  do  not  manage  to  cover  them  in  some  way,  while  by  the 
machine  process  all  beans  are  sacked  as  they  are  threshed. 
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"  Nineteen  years  ago  an  eastern  seed  firm  having  learned  of  the 
successful  culture  of  the  Lima  bean  in  this  section,  made  arrange- 
ments to  have  a  small  lot  grown,  to  be  used  in  his  business.  The 
project  proved  to  be  a  feasible  one.  Other  wholesale  seedsmen 
gradually  came  into  this  field  and  made  contracts  for  seed. 
Some  of  them  were  at  first  unfortunate  in  dealing  with  careless 
farmers,  the  business  proving  unsatisfactory.  The  demand  upon 
careful  seed  growers,  however,  increased  until  they  virtually  held  a 
monopoly  of  that  branch  of  the  seed  business  in  the  United  States, 
the  writer  having  had  contracts  with  eastern  seed  houses  amounting 
to  nearly  one  hundred  and  fifty  tons  in  a  single  year.  Within  the 
past  two  or  three  years  the  extensive  wholesale  dealers  in  beans  for 
all  purposes  have  been  securing  the  contracts  of  seed  houses  and 
farming  them  out  to  whoever  would  grow  them  for  the  lowest  price, 
with  the  result  that  an  inferior  grade  for  less  money  is  now  being 
supplied,  while  the  careful  and  successful  seed  growers  have  mostly 
gone  out  of  the  business  into  other  horticultural  pursuits  which 
promise  better  returns  for  their  skill. 

"  For  the  benefit  of  some  readers  it  might  be  well  to  state  even 
At  this  l^te  date  in  the  history  of  agriculture  in  California  that  these 
crops  are  grown  without  irrigation  and  without  any  rain  from 
the  time  the  seed  is  planted  till  the  beans  are  harvested,  unless  it  h% 
that  an  unwelcome  shower  is  liable  to  come  in  the  harvesting  season 
in  the  month  of  October." 

III.  Index. 

For  the  choice  of  varieties  in  our  last  years  test,  see  page  368. 
The  Sievas  are  described  on  pages  350  to  353 :  the  large  flat  Limas 
on  pages  353  to  357 ;  the  potato  Limas  on  pages  357  to  359 ;  the 
horticultural  Lima  on  page  361 ;  the  Chickasaw  Lima  or  Jack  bean 
{Oanavalia  enaiformis)  on  pages  302  to  364.  The  methods  of 
culture  recommended  for  Kew  York  are  detailed  on  pages  365 
(uses),  365  (soils  and  fertilizers),  366,  367  (planting  and  training), 
868  (choice  of  varieties).  The  California  operations  are  expounded 
on  pages  368  to  372. 

L.  H.  BAILEY. 
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Sonorahle  CommUaioner  of  Agriovlture^  Alhcmy. 

Sir. —  The  interest  in  dwarf  pears  continues  to  be  unabated  in 
this  State,  and  one  of  the  questions  which  comes  to  us  very  fre- 
quently is  a  request  for  information  as  to  why  dwarf  apples  may 
not  also  be  a  source  of  profit.  Unfo(rtunately,  we  are  unable  to 
answer  these  questions  from  any  American  experience,  for  dwarf 
apples  have  been  grown  in  this  country  chiefly  as  single  or  speci- 
men trees  and  not  in  plantations  of  commercial  extent;  and  even 
as  specimen  trees,  they  are  comparatively  little  known.  Yet  the 
inquiry  concerning  them  is  so  great  that  we  have  thought  it  wise 
to  collect  and  publish  as  much  as  possible  of  the  scattered  experi- 
ences of  New  York  people.  The  Experiment  Station  Extension 
Law,  under  the  auspices  of  which  this  bulletin  is  published,  has 
for  one  of  its  leading  objects,  as  we  interpret  it,  the  collecting 
and  publication  of  the  very  valuable  experiences  of  horticul- 
tnrists  in  the  Fifth  Judicial  Department  of  the  state,  which 
exx>eriences  are  commonly  lost  to  the  public,  but  which  are  in- 
trinsically as  valuable  as  similar  work  which  may  be  taken  up  by 
the  station.  In  fact,  tbey  may  be  more  valuable.  The  law  is 
designed  to  promote  the  spread  of  information  amongst  the  horti* 
culturists  of  its  territory.  Its  motive  is  distinctly  educational. 
We  have,  therefore,  no  hesitation  in  presenting  this  average  of 
experiences  as  a  bulletin,  even  though  it  is  not  all  founded  upon 
experiments  actually  made  at  the  station  at  Ithaca.  To  wait  for 
the  maturing  of  experiments  would  mean  the  delay  of  publication 
and  a  refusal  to  satisfy  inquiry  for  several  years  to  come.  The 
reader  must  bear  in  mind,  however,  that  we  make  no  recom- 
mendation respecting  the  setting  of  dwarf  apples  for  commerciaj 
purposes.  We  have  simply  given  the  giet  of  what  evidence  we 
have  been  able  to  collect  in  a  two  years'  inquiry,  and  the  reader 
must  draw  his  own  conclusions.  The  present  writer  has  been 
more  or  less  familiar  with  dwarf  apples  for  twenty  years,  and 
has  known  some  good  commercial  results  to  be  obtained;  but  he 
is  of  the  opinion  that  if  dwarf  apples  are  to  be  planted  at  all  for 
market  they  should  comprise  only  those  varieties  which  are 
suitable  for  a  very  fancy  or  dessert  trade. 

The  bulletin  is  submitted  for  publication  under  Chapter  230  of 
the  Laws  of  1896. 

L.  H.  BAILEY. 


Opinions  of  Dwabf  Apples  by  American  Writers. 

Patrick  Barry  :  "  The  apple,  worked  on  the  Paradise,  makes  a  beantiftil 
little  dwaii  bash.  We  know  of  nothiDg  more  iuter'esting  in  the  fruit  garden 
than  a  row  or  a  little  square  of  these  miniature  apple  trees,  either  in  blossom 
or  in  fruit.  Those  who  have  not  seen  them  may  imagine  an  apple,  tree  four 
feet  high  and  the  same  in  width  of  branches,  covered  with  blossoms  in  the 
spring  or  loaded  with  magnificent  golden  and  crimson  fruit  in  the  autamn. 
They  began  to  bear  the  thinl  year  from  the  bud,  and  the  same  variety  is  always 
larger  and  finer  on  them  than  on  standards."  —  Fruit  Garden,  New  Edition,  1883. 

W.  C,  Strong  :  Dwarf  apples  are  "  well  adapted  for  garden  culture,  giving; 
the  advantage  of  early  fruitfulness,  an   increase  in  the  number  of  small  trees, 

and  consequently  in  the  number  of  varieties,  when  this  is  desired 

Constant  watchfulness  will  be  required  in  the  culture  of  dwarfs  to  give  annual 
supplies  of  food,  to  preserve  the  form  by  pruning,  and  also  to  prevent  rootinj^ 
above  the  dwarf  stock  and  thus  destroying  its  character."  —  Fruit  Culture,  1885. 

John  A.  Warder  :  **  Such  are  very  appropriate  for  the  small  garden,  or  for 
the  specimen  grounds  of  a  nursery  establishment,  and  they  sometimes  make 
beautiful  objects  on  the  lawns  or  among  the  shrubbery,  ^but  they  are  wholly 
unsnited  for  orchard  planting."  —  Apples^  1867. 

John  J.  Thomae  :  **  For  summer  and  autumn  sorts,  dwarf  apples  are  val- 
uable in  affording  a  supply  to  families.  They  begin  to  bear  in  two  or  three 
years  from  setting  out,  and  at  five  or  six  years,  if  well  cultivated  will  afford 
a  bushel  or  so  to  each  tree.  A  portion  of  a  garden  as  large  as  the  tenth  of  an 
acre,  may  be  planted  with  forty  or  fifty  trees,  without  crowding.  All  the 
different  varieties  of  the  apple  may  be  made  dwarfs  by  working  on  the  Para- 
dise or  Doucin  stock  —  the  former  are  smaller  and  bear  soonest;  the  latter 
are  larger  and  ultimately  afford  the  heaviest  crops.  Among  the  handsomest 
growers  as  dwarfs,  are  Red  Astracban,  Jersey  Sweet,  Porter,  Baldwin,  Dyer^ 
Summer  Rose,  Benoni,  and  Bough."  —  The  Am&rioan  Fruit  ChUturiet,  Revised 
MdUion,  1885. 

Q^orge  Jaques  :  ''No  one,  we  suppose,  will  attempt  to  cultivate  these  little 
trees  in  this  country,  excepting  for  ornamental  purposes.  They  are  very  pretty 
garden  pets  in  the  midst  of  a  flower-bed,  or  at  the  corners  of  alleys,  or  elsewhere 
where  fancy  may  locate  them.  They  seldom  bear  more  than  a  dozen  or  twenty 
apples,  and  therefore  the  economical  orchard! at,  looking  to  pn>fit  alone,  ought 

not  to  consider  them  as  worthy  of  his  attention There  is  nothing 

very  peculiar  in  the  management  of  the  dwarf  apple.  Its  place  is  the  garden, 
not  the  field ;  still  less  will  it  answer  to  put  these  little  trees  in  grass-ground, 
or  to  subject  them  to  rough  usage." — A  Practical  Treatiee  on  the  Management  of 
Fruit  Trees.     Worcester,  Mass.,  1849. 


Dwarf  Apples. 


I.   Dwarfing  in  General. 

Effect  of  checking  the  movement  of  sap, —  All  fruit  trees  are  pro- 
vided with  certain  well-defined  courses  through  which  the  sap 
pasees  to  every  part  of  the  plant.  After  the  roots  have  taken  in 
the  water  with  its  freight  of  dissolved  plant  food,  the  crude  sap, 
as  it  may  then  be  termed,  enters  a  definite  course  which  eventu- 
ally brings  the  nourishment  to  the  parts  in  which  the  materials 
aTe  used  for  constructing  plant  tissue.  There  is  no  circulation  of 
sap  in  plants  in  the  sense  in  which  there  is  in  animals,  no  definite 
tubes  through  which  it  flows.  It  passes  through  the  plant  tissues 
by  a  process  of  absorption.  The  regions  in  which  this  transfer 
takes  place  will  become  apparent  upon  consideration  of  a  few 
common  facts. 

Let  us  suppose  a  very  common  caae.  Labels  are  frequently 
secured  by  means  of  a  wire  which  surrounds  either  a  branch  or 
the  trunk  of  the  tree.  It  i»  no  unusual  occurrence  that  such 
labels  are  neglected,  and  as  the  stem  increases  in  size,  the  wire 
becomes  imbedded  in  the  bark.  This  forms  a  constriction  about 
the  stem,  and  the  connection  between  the  parts  above  and  below 
the  wire  is  more  or  lees  effectually  destroyed,  especially  in  the 
outer  portions.  As  the  wire  becomes  more  deeply  buried,  an 
unequal  growth  takes  place  in  the  adjoining  tissue.  The  stem 
immediately  above  the  wire  becomes  abnormally  enlarged,  while 
the  rate  of  growth  below  is  greatly  lessened  or  almost  entirely 
checked.  If  the  wire  is  not  removed,  union  of  the  tissues  sepa- 
rated by  the  wire  may  take  place,  and  the  tree  will  be  little  the 
worse  for  the  check.  More  frequently,  however,  young  trees  are 
so  severely  cut  that  the  increased  weight  of  the  top  forces  the 
stem  to  break  where  it  is  surrounded  by  the  wire,  causing  a  total 
loss  of  this  portion. 

Another  familiar  example  may  be  named.    When  the  trunk  of 
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a  plant  has  been  entirely  girdled,  as  frequently  occurs  with  or- 
chard  trees,  and  as  is  sometimes  purposely  done  with  grape- 
vines when  particularly  large  fruit  is  desired,  it  is  interesting  to 
note  that  the  plant  makes  little  attempt  to  cover  the  wound  from 
below,  but  the  healing  takes  place  from  above.  At  the  same 
time  the  foliage  does  not  wilt  as  if  suffering  from  water,  unless 
the  cut  has  been  made  very  deep,  but  it  frequently  remains  green 
and  apparently  healthy  for  a  long  time. 

The  above  facts  lead  to  but  one  conclusion:  the  sap  upon  en- 
tering the  plant  rises  through  the  inner  tissues  to  the  extremities 
of  the  branches,  or  to  the  leaves;  from  here  it  descends,  choosing 
for  its  path,  however,  the  tissues  which  lie  between  the  outer  bark 
and  the  wood.  The  part  through  which  the  sap  rises  is  well 
known  under  the  name  sajx-wood.  In  many  plants  this  wood  is 
very  conspicuous  in  sections  of  the  stem  on  account  of  its  light 
color.  The  sap  descends  through  what  for  convenience  may  be 
loosely  termed  the  inner  bark,  which  consists  of  the  soft  tissues 
that  lie  directly  underneath  the  hard,  corky  covering  of  the  stem. 

Endogenous  plants,  such  as  the  palm,  com,  and  others,  do 
not  have  these  tissues  separated  from  each  other  as  above  de- 
scribed. The  tissues  which  correspond  to  the  sap-wood  and  to 
the  inner  bark  are  arranged  in  the  form  of  long,  slender,  thread- 
like bundles  which  are  readily  distinguished  as  coarse  fibers, 
thinly  scattered  in  the  pith  as  seen  in  com  stalks,  ajid  more 
thickly  at  the  edges  of  the  stems.  The  sap  rises  and  descends  in 
each  of  these  many  bundles  of  fibre,  so  that  the  girdling  of  this 
class  of  plants  is  not  followed  by  such  abnoirmal  growths  as 
occur  on  our  fruit  trees;  the  primary  result  of  such  injury  is  that 
the  amount  of  sap  which  reaches  the  folialge  is  reduced  in  pro- 
portion to  the  number  of  these  fibres  which  are  cut. 

The  reason  why  the  sap  passes  directly  to  the  foliage  before  it 
returns  to  the  growing  parts  of  the  plant  is  obvious;  in  the  tissues 
of  the  leaves  the  crude  sap  is  acted  upon  by  various  agents,  with 
the  result  that  the  nourishment  which  was  carried  to  the  leaves  is 
made  available  for  use  by  growing  cells.  The  process  of  chang- 
ing the  unavailable  food  to  that  which  is  of  use  to  the  plant  is 
known  as  assimilation;  the  green  portions  of  the  plant  are  the 
only  parts  in  which  this  change  can  take  place,  and  it  can  pro- 
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ceed  only  in  the  presence  of  light.  The  leaves  may,  therefore,  be 
considered  as  one  of  the  moet  important  factoro  in  the  nourish- 
ment of  plants.  An  injury  to  them  is  not  merely  a  local  matter^ 
but  it  affects  the  entire  plant  economy. 

After  the  sap  has  been  elaborated  by  the  foliage,  it  is  in  proper 
condition  for  nourishing  any  of  the  growing  cells  of  the  plant.  It 
passes  to  the  growing  tips  and  there  assists  in  lengthening  the 
shoots,  in  forming  new  leaves,  and  in  producing  buds  —  some  of 
which  may  be  fruit-buds  —  which  remain  dormant  until  the  fol- 
lowing year.  It  passes  to  the  main  branches  and  the  trunks  of 
the  plant,  and  supplies  the  cells  which  are  forming  wood  and 
those  which  are  forming  the  tissues  of  the  inner  bark  with  the 
materials  necessary  to  their  support  and  growth.  It  passes  down 
into  the  root  system  of  the  plant  and  furnishes  the  roots  with 
the  food  required  for  their  proper  growth;  but  if  an  insufficient 
amount  of  food  is  present  the  roots  are  the  first  to  suffer,  for  it 
peems  that  only  the  part  which  is  not  needed  by  the  parts  above 
icronnd  is  allowed  to  go  as  far  as  it  may  towards  the  nourishment 
of  the  roots. 

W  e  are  now  prepared  to  consider  the  effect  upon  a  plant  of  any 
injury  or  other  abnormal  modification.  When  a  plant  is  girdled^ 
the  nourishing  sap  is  prevented  from  returning  to  the  roots;  these 
must  euffer  and  eventually  die.  But  when  only  a  part  of  the  top 
of  a  plant  is  girdled,  the  roots  need  not  necessarily  be  deprived 
of  their  proper  amount  of  food,  since  the  remaining  branches  maj 
perform  their  duty  without  the  aid  of  the  girdled  portion.  Thi» 
part,  however,  may  show  very  marked  effects  of  the  treatment. 
The  sap  is  allowed  to  enter  the  branch  freely;  but  when  it  is 
returning  from  the  foliage  it  cannot  pass  the  point  of  injury  and 
we,  therefore,  find  the  abnormal  growth  of  tissue  which  so  conk 
monly  results  from  such  mutilation.  Yet  all  the  food  is  not  de- 
posited at  the  girdle.  Girdled  branches  are  frequently  the  most 
fruitful  ones;  in  fact,  they  may  be  the  only  ones  upon  a  tree  which 
produce  fruit.  The  branch  may  be  said  to  be  congested  with 
food,  and  relief  from  this  condition  is  sought  in  the  production  of 
fruit. 

Oirdling  may  have  other  effects  than  to  promote  fruitfulness. 
Grapes  are  girdled  not  in  order  to  make  them  more  fruitful,  but 
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tbat  tbe  fruit  may  be  larger,  and  tbat  it  shall  matare  a  little 
earlier.  Tbese  are  results  which  naturally  follow  from  tbe  abnn- 
daoce  of  the  food  supply, 

Tbe  girdling  of  trees  has  been  considered  in  connection  with 
dwarfing  because  tbe  two  subjects  appear  to  be  closely  con- 
nected. Tbe  results  of  checking  the  flow  of  sap  are  very  iwo- 
noanced  in  girdled  trees.  Figure  117  represents  a  nnion  of  a 
Fallawater  apple  upon  the  dwarf  Paradise  stock.  The  stock  was 
budded  about  22  years  ago,  and  an  entn-mous  swelling  has  been 


IIT.—Union  ol  Fallaw&ier  <^PP)*  upon  Parodlae  «tack.   Them«lliDK. 


;:.'«; 


U  removed  In  ordrr 


formed  at  tbe  point  of  union.  The  slow  growth  of  the  stock,  as 
compared  with  that  of  tbe  cion,  prevents  the  free  passage  of  gap 
from  the  foliage  to  the  roots.  The  stock  in  such  caaes  may  be 
said  to  form  an  obstruction  to  the  descending  sap,  much  as  the 
wire  does  upon  improperly  labeled  trees.  If  in  spite  of  such  an 
obstacle,  the  roots  receive  all  the  prepared  sap  which  they  re- 
quire, tbe  tree  should  prove  to  be  very  fruitful. 

Dwarfing  a  tree  is  done  primarily  for  the  purpose  of  growing 
a  certain  variety  of  fruit  upon  a  slow-growing  stock  so  tbat  the 
top  may  never  attain  its  normal  size.  Other  things  being  equal, 
this  dwarfing  need  not  necessarily  cause  it  to  be  more  precocious 
or  more  fruitful.    Yet  dwarf  trees  do,  as  a  rule,  bear  earlier  than 
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standards;  this  is  especially  true  in  the  case  of  apples.  Fraitful- 
ness  depends  largely  upon  a  proper  food  supply.  The  reason  that 
a  tree  bears  earlier  when  it  is  dwarfed  may  probably  be  ascribed 
to  the  fact  that  it  comes  to  an  earlier  maturity,  and  that  certain 
buds  receive  better  nourishment  than  when  growing  as  stand- 
ards. A  dwarf  tree  never  makes  a  rank  growth,  so  in  this  respect 
it  may  be  said  to  be  at  all  times  more  inclined  to  bear  fruit  than 
the  standard.  If,  in  addition,  the  stock  serves  as  a  check  to  the 
return  passage  of  sap,  we  have  the  condition  which  we  suppose 
will  produce  fruit  in  standard  trees. 

In  the  case  of  pears,  there  is  less  difference  between  the  bear- 
ing periods  of  standards  and  dwai*fs  than  there  is  in  apples.  The 
difference  that  does  exist  may  be  caused  by  the  same  conditions 
which  were  advanced  above  as  causes  for  the  earlier  fruiting  of 
apples.  Dwarf  pear  trees  are  also  supposed  to  produce  larger 
and  handsomer  fruit  than  standard  trees,  but  I  know  of  no  experi- 
ments which  have  shown  this  to  be  the.  case,  although  the  truth 
of  the  statement  is  highly  probable.  All  pear  growers  seem  to 
agree  that  dwarf  trees  bear  more  regularly  than  standards,  and 
it  is  the  general  impression  that  they  bear  more  abundantly  in 
proportion  to  their  size. 

The  entire  subject  of  plant  dwarfing  is  an  extremely  intricate 
one.  Directly  connected  with  it  are  all  the  questions  relating  to 
the  formation  of  leaf  and  fruit  buds,  the  effects  of  more  or  less 
active  vegetative  growth  upon  fruitfulness,  the  kinds  and  propor- 
tionate amounts  of  food  which  are  most  influential  in  producing 
a  desired  effect,  the  influence  of  certain  mechanical  disturbances 
which  were  advanced  above  as  causes  for  the  earlier  fruiting  of 
important  points  still  require  investigation.  Laws  controlling 
such  behavior  of  plants  undoubtedly  exist,  but  continued  obser- 
vation and  wide  experience  must  be  had  before  these  laws  may  be 
formulated  with  any  degree  of  certainty. 

Fruits  grown  as  dwarfs.. —  The  pear  is  the  fruit  most  commonly 
dwarfed.  It  might  be  said  that  in  the  eastern  states  fully  50  per 
cent,  of  the  trees  are  grown  in  this  manner.  The  quince  is  used 
for  stock.  Such  trees  are  very  productive  and  under  proper 
treatment  they  are  long  lived.  One  interesting  point  to  consider 
in  connection  with  dwarf  pears  is  the  fact  that  some  varieties  do 
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not  grow  well  upon  the  quince,  while  others  behave  better  when 
dwarfed  than  when  grown  upon  free  stocks.  Apple  varieties, 
however,  are  supposed  to  grow  with  equal  readiness  upon  Para- 
dise or  upon  Doucin  stock. 

Cherries  may  also  be  grown  as  dwarfs.  The  stoek  most  gener^ 
ally  used  in  such  cases  is  Prunua  Makakh,  but  the  t<^  most  be 
kept  severely  pruned,  otherwise  large  trees  will  be  formed;  bat 
the  dwarf  trees  are  rarely  grown  in  this  country.*  In  Enrc^w^ 
however,  the  small  cherry  bushes  have  the  reputation  of  being 
exceedingly  productive,  the  fruit  at  the  same  time  being  of  very 
fine  quality.    These  plants  are  grown  mostly  by  amateurs. 

Plums  have  long  been  dwarfed  by  pruning  the  roots  severdy 
every  year  or  two,  so  that  the  top  growth  of  the  tree  may  be 
checked.  Such  trees  bear  regularly  and  abundantly;  cherries 
may  be  treated  in  a  similar  manner  with  the  same  result. 

II.    Dwarfing  thb  Applb. 

Apples  are  at  present  regularly  dwarfed  by  grafting  or  bud- 
ding the  desired  variety  upon  some  small  form  of  the  common 
apple  species^  Pyrus  Mains.  The  species  is  extremely  variable, 
having  produced  the  bulk  of  the  varieties  now  in  cultivation  (all 
save  the  crabs  are  of  this  species)  as  well  as  the  dwarf  forms^  the 
Doucin  and  Paradise  apples,  which  at  present  serve  as  stocks  to 
check  the  growth  of  the  more  vigorous  sorts.  These  dwarf  apples 
were  originally  seedlings,  the  same  as  our  present  varieties  are; 
and  no  doubt  similar  varieties  appear  at  the  present  day,  but  we 
do  not  look  for  them  and  save  them.  Oardeners  have  known  the 
dwarf  varieties  of  apples  for  many  centuries,  and  the  introduc- 
tion of  these  forms  into  cultivation  can  no  longer  be  traced  witb 
certainty.  The  subject  is  made  the  more  difiScult  because  of  the 
repeated  transfer  of  the  same  name  to  different  varieties  of  ap- 
ples ;  this  has  been  done  so  frequently  that  the  term  "  Paradise 
apple  "  may  more  properly  be  considered  to  ref^*  to  a  class  of 
apples  rather  than  to  a  single  variety. 

*  Ab  a  matter  of  faot,  the  sour  cherries,  and  very  often  the  sweet  ODea,  an 
grown  npon  Mahaleb  stock  Id  New  York  state.  The  Mabaleb  stoek  Is  moiv 
easily  worked  and  managed  than  the  Mazzard  or  Sweet  Cherry  stock.  Th« 
trees  which  are  grown  npon  Mahaleb  ordinarily  reach  their  fnU  stata.% 
They  are  made  dwarf  only  by  Judieioas  pmniog.  L.  H.  n. 
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The  Pwradise  apple, —  Early  botanists  considered  as  different 
species  many  forms  of  apples  which  are  at  present  recognized  as 
mere  varieties  of  one  species.  The  Paradise  apple^  as  now  known^ 
is  probably  similar  to  the  plant  described  by  Bauhin  as  Mains 
pumila,  ''whose  fruit  is  the  apple  of  Adam."*  It  was  said  to  bear 
both  red  and  white  fruits.  LinnsBus  classed  it  as  Pyrus  Malus^ 
var.  Para4i8iaca,'f  while  Boemer  called  it  Mahta  Paradisiaoa.t 
The  plant  is  distinguished,  aside  from  dwarfness,  according  to 
Koch,  by  its  smooth,  shiny  branches,  both  the  old  and  the  newly 
matured  wood  having  a  dark  brown  color.  The  leaves  are  finely 
serrated  and  taper  at  both  ends.  One  of  the  most  important  char- 
acters of  this  apple  as  well  as  other  dwarf  forms,  is  the  produc- 
tion of  underground  stems,  and  of  stolons  by  means  of  which  the 
plant  may  be  rapidly  propagated.  These  forms  are  also  easily 
grown  from  cuttings,  in  which  they  differ  from  most  strong  grow- 
ing varieties.  In  southern  Europe,  and  especially  in  France,  the 
roots  are  said  to  be  extremely  brittle,  although  in  northern  Ger- 
many this  character  is  not  always  very  marked.  The  fruit  as  a 
rule  is  small  with  a  yellow  skin  and  white  flesh;  it  generally 
ripens  during  late  summer  or  early  fall. 

Bauhin  mentions  two  explanations  for  the  origin  of  the  com- 
mon names  of  this  variety.  ||  They  are  not  entirely  satisfactory, 
but  the  first  probably  contains  a  hint  of  the  truth.  He  says: 
"  Tragus,  who  describes  the  ArgentinsB,  describes  certain  kinds 
of  apples  from  Germany.  Some  are  sweet,  white,  oblong,  etc., 
and  are  called  Paradise  apple.  It  is  seen  that  Tragus,  according 
to  the  common  opinion,  believed  that  this  apple  is  from  the  tree 

*  1.    **  Malus  pnmila,  que  potins  frntex  quA  arbor. 
Mala  prfldoocia,  Trag.  Tab. 
Mai  as  hnmilns,  cnjus  fraotna  pomam  Adami. 
GesD,  Hort."  [Py.  and  g.  malna  paradisiana]. 
**  Frait  bofeb  red  and  white  " 

The  name  in  the  brackets  has  been  written  in    the   volame   of  Bauhin 's 
Pinax  owned  by  Harvard  University.    The  writing  is  old  and  whose  it  is  has 
not  been  determined.    The  copy  at  the  congressional  library  at  Washington 
contains  no  specific  mention  of  the  Paradise  apple, 
t  "  Species  Plantarnm,"  1753,  479. 
t  '<  Synopses  Monographio89,''  iii,  1847,  195. 
n  «  Historic  Plantarnm  Universalis,"  i,  1650,  7. 
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whose  fruit  the  great  Jehovah  forbade  our  first  parent,  Adam,  to 
eat.    •    •    • 

'^  Hieron  Brunsch  calls  that  apple  the  Paradise  in  which  the 
bite  of  Adam  and  Eve  can  be  seen."    •    •    • 

"  Gesnerus  •  »  ♦  says  there  are  two  kinds  of  dwarf  ap- 
ples, one  of  which  is  called  the  Paradise  apple.  This  variety, 
*  *  *  is  similar  to  that  which  MatthisB  Curtius  calls  the 
Paradise.  It  is  white,  and  ripens  late  in  July.  The  plant  is  a 
bush  not  more  than  4  cubits  [6  feet]  high,  propagating  itself 
from  the  roots." 

Parkinson  describes  the  Paradise  apple  in  the  following  brief 
terms:*  "  The  Paradise  apple  is  a  faire,  goodly  yellow  apple,  bnt 
light  and  spongy,  and  of  a  bitterish  sweet  taste,  not  to  be  com- 
mended." 

No  single  vai*iety  can,  therefore,  have  been  considered  as  the 
true  apple  of  Paradise,  or  Adam's  apple,  by  those  early  writers. 
Theia*  descriptions  include  those  apples  which  grow  upon  boshes 
or  low  trees,  these  having  the  power  of  propagating  themselves 
rapidly  by  suckers  or  underground  stems,  and  whose  fruit  is 
light  colored,  often  tinged  with  red  on  the  sunny  side.  Even  in 
m6re  modern  times,  the  name  Paradise  has  been  very  loosely  used. 
Koch  speaks  as  follows  regarding  its  present  significance  in  Ger- 
many.f  '^  By  the  name  Paradise  apple  we  now  designate,  as  was 
formerly  done  by  the  Italians  especially,  a  considerable  number 
of  difterent  varieties,  all  of  which  are  especially  handsome.  In 
northern  Germany  the  name  applies  to  Pyrus  spedabUUs.  The 
pomologolist  Henne  considered  it  as  belonging  to  the  White 
Winter  Kalvill,  while  the  Red  Fall  Kalvill  was  called  by  Diel 
the  Bed  Paradise.  In  the  Netherlands,  the  Eiser  also  bears  the 
name  of  the  Double  Sour  Paradise.  We  also  have  a  yellow  Para- 
dise ;  and  the  Bed  Stettine  is  frequently  termed  Paradise.  Many 
other  cases  might  be  mentioned."  J 

These  examples  will  sufiSce  to  show  with  what  freedom  the 
name  Paradise  was  applied  to  apples  which  possessed  such 
beauty  that  their  beholders  were  brought  under  the  same  spell  as 

*  "ParadiBOs  Terrestris,"  1629,  688. 

t  <'  Die  Daetschen  Obstgeholze/'  Stuttgart,  1876,  62. 

X  See  Yolame  1.  of  Dochnal's  *<  FUhrer  der  Obsikunde." 
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that  once  exerted  by  the  forbidden  fruit  of  the  Garden  of 
Eden. 

Three  forms  of  apples  which  are  suitable  fo<r  stocks  aire  men- 
tioned by  Philip  Miller  in  his  Gardener's  Dictionary.*  They  are 
all  included  under  Mains  pumila.    They  are  as  follows: 

"  The  Crab  [Malus  sylvestris,  acido  fructo  albo,  Toum.],  which  is 
the  first  sort  here  mentioned,  has  been  generally  esteemed  as  the 
best  stock  for  grafting  apples  upon,  being  very  hardy,  and  of 
long  duration;  but  of  late  years  there  have  been  few  persons  who 
have  been  curious  enough  to  raise  these  stocks,  having  commonly 
sown  the  kernels  of  all  sorts  of  cider  apples  for  stocks  without 
distinction,  as  these  are  much  easier  to  procure  than  the  other; 
so  the  gardeners  generally  call  all  those  crabe,  which  are  pro- 
duced from  the  kernel,  and  have  not  been  grafted;  but  were  the 
kernels  of  the  crab^  sown,  I  should  prefer  those  for  stocks;  be- 
cause they  are  never  so  luxuriant  in  their  growth,  as  those  from 
apple-kernels;  and  they  will  continue  longer  sound;  besides,  these 
will  preserve  some  of  the  best  sorts  of  apples  in  their  true  size, 
color  and  flavor;  whereas  the  other  free-stocks  produce  larger 
fruit,  which  are  not  so  well  tasted,  nor  will  they  keep  so  long. 

"  The  Paradise-apple  hath,  of  late  years,  greatly  obtained  for 
stocks  to  graft  or  bud  upon;  but  these  are  not  of  long  duration; 
nor  will  the  trees  grafted  upon  them  ever  grow  to  any  size,  unless 
they  are  planted  so  low  as  that  the  Gyon  may  strike  root  into  the 
ground,  when  it  will  be  equal  to  no  stock;  for  the  graft  will  draw 
its  nourishment  from  the  ground,  so  that  it  is  only  by  way  of 
curiosity,  or  for  very  small  gardens,  that  these  stocks  are  proper, 
since  there  can  never  be  expected  any  considerable  quantity  of 
fruit  from  such  trees. 

"  These  trees  have  been  much  more  esteemed  in  France,  where 
they  were  frequently  brought  to  the  table  in  the  pots  growing 
with  their  fruit  upon  them;  but  this  being  only  a  curiosity,  it 
never  obtained  much  in  England;  so  that  the  gardeners  do  not 
propagate  many  of  them  here  at  present. 

"  There  is  another  apple  which  is  called  the  Dutch  Paradise- 
apple,  much  cultivated  in  the  nurseries,  for  grafting  apples  upon 
in  order  to  have  them  dwarfs;  and  these  will  not  decay  or  canker 

'Sixth  edition,  1752. 
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as  the  other,  nor  do  they  stint  the  grafts  near  so  much;  so  are 
generally  preferred  for  planting  espaliers  or  dwarfs,  being  easily 
kept  within  the  compass  usually  allotted  to  these  trees. 

"  Some  persons  have  also  made  use  of  Codlin-stocks,  to  graft 
apples  upon,  in  order  tamake  them  dwarf;  but  the  fruits  which 
are  upon  these  stocks  are  not  so  firm,  nor  do  they  last  so  long; 
therefore  the  winter  fruits  should  never  be  grafted  upon  these.'* 

The  Dutch  Paradise  mentioned  by  Miller  is  at  present  unknown 
in  England  under  that  name.  From  the  description  given  above 
it  would  appear  that  this  variety,  or  class,  is  the  same  as  the 
stock  now  known  as  Doucin  (see  page  387).  His  Paradise  apple, 
on  the  other  hand,  is  very  similar  to  that  which  at  present  is 
more  definitely  termed  the  French  Paradise.  The  following  ex- 
tract will  indicate  clearly  what  the  nature  of  this  variety  is: 

"At  the  same  time  will  be  forwarded  to  that  gentleman  500 
specimens  of  ^  the  dwarf  apple  of  Armenia.^  They  are  all  much 
past  the  age  of  puberty,  though  only  18  inches  high.  I  received 
them  two  years  ago  from  Armenia,  and  they  do  not  appear  to 
have  grown  at  all.  They  increase  slowly  in  thickness.  I  have 
often  seen  them  planted  in  pots  and  cases  on  the  terrace  in  the 
city  of  Aleppo,  of  40  and  50  years'  growth,  never  exceeding  2 
feet  in  height,  nor  in  the  thickness  of  their  stems,  that  of  your 
forefinger,  without  their  ever  having  been  pruned.  To  test  the 
fact  that  their  diminutiveness  was  not  caused  by  their  being 
always  kept  in  pots  and  boxes,  I  planted  out  three  of  full  15 
years'  growth,  and  after  keeping  them  18  years  in  the  open 
ground,  found  they  had  made  no  perceptible  progress.  I  re- 
marked that  they  bear  best  when  their  roots  are  cramped.  They 
are  very  easily  propagated,  as  they  make  abundant  offsets,  and 
take  remarkably  well  from  cuttings.  Among  the  trees  now  sent, 
there  are  seventeen  which  were  made  from  cuttings  two  years 
ago;  and  10  budded,  at  the  same  time,  with  the  Bibston  pippin, 
and  other  sorts."*  By  the  use  of  such  stocks,  plants  oould  easily 
be  grown  in  pots  and  set  upon  the  table,  as  stated  by  Miller;  bnt 
they  can  possess  little  practical  value. 

The  French  Paradise  was  known  in  France  as  early  as  the  be- 
ginning of  the  15th  century,  t    It  was  considered  as  one  of  the 

*  Jour,  of  the  Hort.  i^oc,  LoDdon,  1848,  iii.  116. 
t  Koch.    "  Die  Deutscben  Obstgebolze,"  63. 
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most  highly  flavored  varieties  then  grown,  and  according  to 
Champier,  who  lived  about  a  hundred  years  later,  it  was  identical 
with  two  of  the  best  varieties  grown  in  his  day.  The  first  pub- 
lished account  of  the  fruit,  according  to  Koch,  appeared  in  Jean 
de  Ruelle's  "  De  Natura  stirpium,  libri  tres."  This  fruit  was  of  a 
red  color  on  the  side  exposed  to  the  sun,*  and  for  this  reason 
could  not  have  been  identical  with  other  forms  classed  in  the 
group. 

TJie  Doudn  apple. —  The  introduction  of  the  Doucin  stock  can 
be  traced  with  more  accuracy  than  that  of  the  Paradise.  Ac- 
cording to  Koch,t  "  It  appears  that  the  Doucin  is  of  Italian  ori- 
gin and  was  first  brought  to  notice  by  Agostino  Gallo  during  the 
first  century  following  the  middle  ages  [probably  the  16th  cen- 
tury.] He  mentioned  two  forms,  Dolciano  nano  and  Dolciano 
Mezzano,  meaning  the  dwarf  and  the  semi-dwarf  sweet-apple. 
We  do  not  know  when  the  Doucin  was  brought  to  France,  but 
it  was. probably  introduced  soon  after  it  became  known  in  Italy." 
The  time  of  its  first  use  in  England  is  also  a  matter  of  doubt, 
and  judging  from  the  writings  of  Philip  Miller,  it  does  not  ap- 
pear to  have  retained  its  original  name.  .(See  page  386.)  Yet 
Parkinson  briefly  mentions  \t:%  "The  Deusan  or  apple  John  is 
a  delicate  fine  fruit,  well  relished  when  it  beginneth  to  be  fit 
to  be  eaten,  and  endureth  good  longer  than  any  other  apple." 

The  Doucin  is  a  stronger  growing  stock  than  the  French 
Paradise,  forming  a  bush  or  small  tree  intermediate  between  the 
latter  and  a  standard  tree.  It  also  is  said  to  have  the  power  of 
throwing  out  underground  stems  or  suckers,  although  it  does 
not  have  stolons,  and  it  may  be  propagated  from  cuttings  of 
ripened  wood.  The  wood  is  more  or  less  covered  with  fine  hairs, 
or  tomentum.  The  fruit  resembles  the  Paradise  in  size,  but  the 
color  is  more  red,  especially  on  the  sunny  side.  The  sweet  flavor 
has  caused  it  to  receive  its  common  name,  Doucin. 

Koch  states]  I  that  the  plant  apparently  grows  wild  in  south- 
eastern Russia,  where  it  forms  thickets,  especially  in  the  regfon 
of  the  lower  Don  and  Danube  rivers.    It  was  called  Pyrus  proe- 


*  Bauhin,   "HistoriaPlantarum"  i.  18. 
t  **  Die  DeutscheD  Obstgebolze/'  66. 
X  "  Paradisus  Terrestris,"  1629,  587. 
I  Die  Dentsoben  ObfltgehSlze.    65. 
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isow  by  Palas,  and  may  be  identical  with  P.  SieverM  of  Ledeboor, 
who  found  a  similar  plant  growing  in  southern  Siberia.  Ab  the 
botany  of  the  apple  is  as  present  understood,  however,  the  Don- 
cin  and  Paradise,  as  I  have  already  said,  are  held  to  be  siinplj 
forms  of  the  common  apple. 

The  Rermette  apple  (Pommier  nain  de  Rennet). — ^A  third  sto^ 
one  mentioned  by  Duhamel,*  is  rarely  named  in  horticnltiiral 
writings.  Duhamel  compared  it  with  the  two  more  common 
forms:  "The  Doucin  apple  forms  but  a  large  shrub,  the  Para- 
dise rises  to  a  less  height,  while  the  Bennette  apple  scarcely 
exceeds  a  gilly  flower  in  size;  and  thus  it  is  that  the  size  and 
the  habit  of  apples  vary  with  the  different  forms." 

The  Bennette  of  Duhamel  seems  to  resemble  the  Paradise,  and 
also  the  "  Apple  of  Armenia "  mentioned  on  page  386.  The 
characters  which  distinguish  the  Paradise  from  the  Doucin,  the 
Doucin  from  the  Oodlin,  the  Codlin  from  the  Crab,  and  the  Grab 

■ 

from  our  named  cultivated  varieties,  are  by  no  means  satisfac- 
tory or  reliable.  One  form  gradually  approaches  another  as  re- 
gards stature,  and  seedlings  which  are  more  or  less  dwarf  have 
undoubtedly  been  referred  to  the  class  which  they  most  cloeely 
resembled.  All  who  have  observed  the  height  reached  by  seed- 
ling apples  will  have  seen  that  they  vary  exceedingly.  Some 
plants  grow  slowly  and  remain  small;  others  start  off  from  the 
beginning  and  make  a  clean  rapid  growth.  As  all  such  seedlings 
are  generally  the  offspring  of  vigorous  sorts,  it  is  rather  surpris- 
ing that  some  should  remain  as  small  as  they  do.  If  the  seed  of 
smaller  varieties  were  to  be  planted,  undoubtedly  still  more 
dwarf  forms  would  appear,  and  eventually  the  small  French 
Paradise  stock  might  be  reproduced. 

The  power  of  producing  offsets  and  stolons,  which  has  been 
emphasized  by  some  of  the  writers  mentioned  above,  need  not 
necessarily  be  considered  as  an  essential  character  of  the  dwarf 
forms  at  present  grown.  Local  conditions  probably  exert  consid- 
erable influence  upon  this  habit,  for  we  have  a  plant  of  the  so- 
called  Paradise  apple  which  has  been  growing  upon  the  station 

"  Traits  des  Arbres  Fruitiew,  1768,  I.     273. 
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grounds  for  six  years,  and  it  has  as  yet  failed  to  produce  a  single 
creeping  or  under  ground  stem  which  could  be  used  in  forming 
an  independent  plant.  Neither  is  the  power  of  growing  from 
hard  wood  cuttings,  limited  to  dwarf  trees.  Some  of  our  orchard 
varieties  may  be  propagated  readily  in  this  manner,  even  with 
little  care,  so  that  this  character  also  may  be  considered  as  pos- 
sessing only  relative  importance. 

Propagation  of  dwarf  apple  stocks. — ^When  the  stock  plants 
sucker  freely,  the  suckers  may  be  detached  with  a  certain  amount 
of  root  system,  and  then  ,be  transplanted  and  grown  as  inde- 
pendent plants.  A  very  common  nursery  practice,  however,  is 
to  subject  the  plants  to  mound-layering.  This  is  performed  by 
growing  the  plant  or  "  stool "  until  it  has  become  well  estab- 
lished. It  is  then  cut  off  within  a  few  inches  of  the  grouud  and 
all  the.  shoots  which  are  thrown  out  are  allowed  to  grow.  These 
shoots  are  made  to  root  by  heaping  the  earth  about  their  bases, 
thus  burying  their  lower  half.  This  may  be  done  the  first  year 
and  rooted  plants  will  be  formed  by  fall,  especially  if  the  shoots 
have  been  partially  cut  or  injured  near  the  stock;  such  plants, 
however,  are  weak,  and  it  is  better  to  allow  the  shoots  to  grow 
unmolested  during  the  first  year,  the  mound  being  formed  in  the 
spring  of  the  second. 

The  rooted  shoots  are  removed  in  the  fall  of  the  second  year, 
and  if  sufficiently  vigorous  they  may  be  grafted  with  the  desired 
variety  during  the  following  winter,  or  budded  the  next  summer. 
Small  stocks  should  be  grown  on  in  the  nursery  until  they  have 
reached  the  desired  size  for  working. 

Pruning. — Dwarf  apple  trees  should  be  very  thoroughly  pruned 
from  the  time  they  are  set.  The  object  of  this  pruning  is  three- 
fold: the  wood  which  is  capable  of  bearing  fruit  will  be  more 
freely  produced,  the  fruit  spurs  will  be  distributed  evenly  over 
all  the  lower  parts  of  the  trees  as  well  as  the  top,  and  the  tree 
will  be  kept  in  a  dwarf  habit.  These  results  may  not  be  ob- 
tained if  too  little  wood  is  removed.  Each  year's  growth,  if  vig- 
orous, should  be  cut  back  at  least  one-half  or  two-thirds,  and 
generally  more  may  be  removed  with  perfect  safety.    Occasion- 
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ally,  dwarf  trees  will  be  found  in  which  the  natural  vigor  of  the 
cion  seemB  to  have  etimnlated  an  undue  growth  <A  roots,  m  that 
the  tree,  instead  of  remaining  small,  increases  rapidly  in  site. 


us.— Dvurt  Ben  Davis  six  y«u«  fKun  iiUqIIdk  i  befon  prooliiB. 


and  soon  it  bears  little  resemblance  to  the  plants  frequently 
illustrated  in  books  to  show  bow  a  dwarf  apple  tree  ought  to 
appear.    The  annual  growths  may  be  from  one  to  two  feet  in 
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« 

lengthy  and  at  this  rate  good  sized  trees  are  formed  in  a  short 
time. 

Figure  118  represents  a  Ben  Davis  apple  upon  Paradise  stock; 
the  tree  has  been  growing  in  the  Cornell  plantation  six  years  and 
although  it  is  considerably  smaller  than  a  standard  tree  of  the 
same  age,  still  it  can  scarcely  be  considered  as  more  than  a  half 
dwarf.  A  true  dwarf  tree,  as  described  in  most  writings,  would 
hare  a  top  hardly  one-third  as  large.  In  past  years  this  tree  has 
been  pruned  with  but  moderate  severity,  so  that  it  reached  a 
height  of  fully  eight  feet.  In  this  case,  no  material  disadvant- 
age resulted  from  such  treatment,  for  an  abundance  of  fruit  spurs 
may  be  found  distributed  in  all  parts  of  the  tree.  A  Maiden 
Blush  dwarf  which  received  similar  prunings  was  affected  dif- 
ferently; the  buds  which  were  near  the  point  at  which  the  annual 
growth  was  cut  back  were  the  only  ones  that  started,  and  their 
growth  was  so  rapid  that  practically  no  fruit  spurs  were  formed 
during  the  first  two  or  three  years,  and  those  which  have  ap- 
peared  since  that  time  are  so  high  up  in  the  tree  that  the  lower 
parts  of  the  main  branches  are  bare  and  therefore  unproductive. 
This  defect  frequently  becomes  exaggerated  as  the  tree  grows 
older.  An  excellent  example  of  the  ruinous  effect  of  continually 
removing  the  lower  branches  from  a  dwarf  apple  is  shown  in 
Pig.  120.  This  tree,  an  Early  Joe,  was  planted  in  its  present 
position  fully  thirty  years  ago  (not  upon  the  Cornell  plantation). 
It  has  been  pruned  gradually  higher  until  at  present  the  lowest 
fruiting  branches  are  at  least  five  feet  from  the  ground,  and  a 
total  height  of  practically  twelve  feet  has  been  reached.  This 
is  not  an  ideal  dwarf!  The  tree  shown  on  the  title-page  repre- 
sents a  much  better  type.  The  original  from  which  the  drawing 
was  made  was  five  feet  in  height,  the  lowest  leaves  being  but 
eighteen  inches  from  the  ground.  The  top  has  been  allowed 
to  assume  its  natural  spreading  form,  but  a  firm  control  has 
continually  been  exercised  over  any  too  ambitious  efforts  of  the 
branches.  The  tree  has  practically  the  same  form  and  size 
which  it  will  retain  during  its  entire  existence.  The  main 
branches  will  increase  in  circumference,  the  outer  limbs  will 
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gradually  leagthen,  and  the  frait  apara  will  become  more 
crooked,  yet  the  tree  will  alwaya  be  low  and  apreading.  The 
one  criticiam  which  might  be  made  is  that  the  loweat  frniting 
branches  are  atill  too  high.  The  foliage  of  the  ideal  dwarf 
apple  tree  almost  touches  the  ground ;  it  has  all  its  main  branabe« 


lis.— S>me  u  Fig.  UB,  after  pnmlng. 

well  atndded  with  smaller  ones,  or  with  fruit  apure,  so  that,  when 
in  full  leaf,  it  shall  appear  "  feathered  "  from  bottom  to  top. 

The  tree  represented  in  Pig.  118  is  worthy  of  careful  study. 
The  lower  branch^  spring  from  the  trunk  at  a  height  of  less 
than  ten  inches  from  the  ground.     Several  large  branches  rise 
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in  an  upward  and  outward  direction,  and  these  form  an  almost 
perfect  framework  for  supporting  the  smaller  limbs,  which  bear 
the  fruit.  The  wood  is  well  distributed,  and  its  amount  is  more 
than  ample  for  clothing  the  entire  top  with  an  abundance  of 
leaves;  it  is  well  that  this  should  be  so,  for  it  allows  a  greater 
choice  of  branches  when  the  tree  is  being  pruned. 

The  same  tree  is  shown  in  Fig.  119,  after  having  been  pruned. 
The  pruning  has  been  severe,  as  the  tree  has  already  reached 
such  size  that  further  increase  should  be  made  slowly.  Much 
wood  is  allowed  to  remain  near  the  ground  and  in  the  center  of 
the  tree,  for  it  is  always  easier  to  remove  superfluous  branches 
than  it  is  to  insert  them  where  they  are  wanted.  The  form  of  the 
pruned  tree  is  that  of  a  rather  broad  vase,  this  being  the  shape 
which  the  tree  naturally  assumes.  During  the  coming  season,  it 
should  be  well  provided  with  foliage  so  that  none  of  the  main 
branches  shall  be  exposed  to  the  full  glare  of  the  summer  sun. 
The  fruit  produced  will  also  receive  proper  shade  and  the  speci- 
men as  a  whole  may  be  considered  as  a  good  type  of  dwarf  apple 
tree  which  has  not  been  forced  to  assume  a  form  which  ie  unnat- 
ural to  it. 

The  summer  pruning  of  dwarf  apple  trees  is,  as  a  rule,  unneces- 
sary when  the  plants  are  grown  as  above  described.  If  branches 
are  desired  in  certain  parts  of  the  tree,  a  more  or  less  severe 
pruning  during  early  summer  will  have  a  strong  tendency  to  force 
growth  to  appear  from  dormant  or  adventitious  buds.  It  will 
cause  the  appearance  of  "  water-sprouts,"  which,  if  checked  in 
turn,  may  be  converted  to  useful  purposes.  Another  advantage 
of  summer  pruning  is  that  it  probably  induces  the  formation  of 
fruit-buds,  but  as  dwarf  trees  rarely  possess  the  fault  of  bearing 
too  little  fruit  for  their  size,  this  end  need  seldom  be  sought. 

The  study  of  the  fruit-buds  of  an  apple  tree  is  an  interesting 
one,  the  more  so  on  account  of  the  mystery  which  will  be  found 
connected  with  their  formation.  One  who  studies  fruit-buds, 
will  not  conduct  his  investigations  very  far  before  he  is  puzzled 
(Irst  by  one  question,  then  by  another,  and  eventually  he  may 
feel  lost  in  a  sea  of  doubt.    Dwarf  apple  and  pear  trees  are  ex- 
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cellent  subjects  for  the  iaquisitive  to  begin  with;  later  Bpeonla- 
[ions  may  include  all  the  other  trnits.     The  method  in  which 
fruit-buds  are  formed  is  illustrated  in  Fig.  121,  the  spurs  having 
been  taken  from  a  dwarf  Ben  Davis  tree. 
The  twig  a  in  the  figure  shows  a  stem  which  is  nearly  all  two 


1  to. —Neglected  dwarf  appl»  nboiit  go  j-eare  from  pluiUDs. 

years  old.  The  growth  of  the  past  year  may  be  seen  only  near 
the  top,  starting  just  above  the  upper  spur.  The  lerminal  bad  of 
the  shoot,  therefore,  grew  straight  on  and  may  have  reached  a 
length  of  12  or  15  inches.  But  it  was  not  so  with  the  lower  side 
bads.  These  made  a  growth  of  scarcely  half  an  inch,  yet  they  ar« 
perfectly  strong  and  healthy.    What  they  would  have  done  had 
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no  fruit  been  borne  the  following  season  may  be  discovered  by 
•examining  6.  The  two  spurs  upon  the  twig  are  each  two  years 
of  age,  the  twig  being  three  years,  for  it  made  one  year's  growth 
before  the  spurs  broke  from  the  buds.  These  spurs  average 
scarcely  over  half  an  inch  in  length,  and  their  diameters  are 
probably  but  little  larger  than  they  were  the  year  before.  Tn 
4,  in  the  center  of  the  plate,  we  also  find  two:year-old  spurs,  but 
one  became  ambitious  during  the  second  year  of  its  existence, 
and  grew  outward,  probably  in  search  of  more  light.  The  por- 
tion c  represents  a  spur  which  has  seen  four  summers.  The 
small  irregular  line  at  its  base  shows  where  the  first  year's 
growth  stopped;  those  an  inch  higher  mark  the  increase  of  the 
second  year;  the  third  year  added  about  an  eighth  of  an  inch 
and  the  fourth  applied  the  top  story  to  the  structure.  The  spurs 
of  e  on  the  lower  side  of  the  plate,  have  the  same  age,  but  the 
annual  growths  are  of  more  uniform  lengths. 

By  examining  the  buds  upon  these  spurs,  it  will  be  found  that 
some  are  smaller  than  others  and  that  they  vary  also  in  form. 
Such  buds  as  are  borne  at  the  ends  of  the  long  spur  upon  d,  e  and 
the  two  upon  h  are  pointed  and  they  have  a  diameter  which  is 
less  than  that  of  the  twig  upon  which  they  are  borne.  Larger 
and  more  spherical  buds  may  be  found  upon  a,  c,  and  d.  These 
are  what  are  generally  termed  fruit-buds,  as  they  contain  minute 
blossom  buds  which,  with  the  coming  of  spring,  will  develop 
lowers  as  well  as  leaves.  No  blossom  buds  will  be  found  in  the 
smaller  buds,  but  only  leaves,  and  during  the  coming  season  a 
leafy  shoot  will  be  produced,  and  the  terminal  bud  may  prepare 
for  flowering  the  next  year. 

Young  fruit-bearing  wood,  therefore,  appears  as  shown  in  the 
illustration,  and  such  wood  should  be  well  distributed  through- 
out the  entire  tree.  Its  removal  means  the  removal  of  fruit, 
although  the  fruit  may  not  appear  for  a  year  or  two  or  three; 
still  it  will  appear  sometime  upon  spurs,  and  such  small  branches 
should  always  be  removed  cautiously.  The  same  remarks  apply 
also  to  standard  trees,  and  these  should  never  have  their 
branches  pruned  so  that  they  resemble  long-handled  brooms,  the 
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brush  of  which  projects  from  certain  parts  of  what  shoald  be 
a  symmetrical  tree. 

III.     Commercial  Valdb  of  Dwarf-  Apples. 

Yield  of  dwarf  orchards. — The  first  thought  which  naturally 

arises  when  the  commercial  value  of  dwarf  apples  is  considered. 


lEl.— Bpoivot  Boa  D>*1b  apple  ihowlnitle&I  budaupon  b.c,  d  aoi  a  ;    bloiaciii  bndsarenpna 
a,  and  also  opoo  e  uid  d. 

is  the  iimoimt  of  fruit  produced  by  siich  trees.  The  statement  is 
generi'Ily  accepted  that  such  fruit  is  larger,  handsomer,  and  [n-r- 
haps  a  little  earlier  and  of  better  quality  than  that  produced  by 
standards.  The  extent  to  which  this  is  true  baa  not  yet  been 
clearly  defined,  and  careful  investigation  may  modify  the  force  of 
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the  assertion;  but  even  granting  its  entire  truth,  there  still  re- 
mains the  consideration  of  the  ultimate  yield  of  fruit,  in  bushels, 
per  acre.  The  question  is,  unfortunately,  answered  with  diffi- 
culty. There  are  at  present  extremely  few  dwarf  apple  trees 
growing  in  New  York,  and  those  which  do  exist  are  mostly  of 
different  varieties  so  that  comparative  yields  can  not  be  made 
with  entire  satisfaction.  Methods  of  pruning,  or  of  not  pruning, 
as  well  as  differences  of  soils,  location,  etc.,  also  enter  as  modi- 
fying circumstances.  Nevertheless,  some  data  are  available  for 
estimating  approximate  yields. 

The  following  remarks  refer  entirely  to  trees  grown  on  Para- 
dise stock;  they  do  not  include  such  trees  as  have  taken  root 
above  the  point  of  union  of  cion  and  stock.  Dwarf  trees  which 
have  been  set  so  that  the  union  is  several  inches  below  ground, 
are  apt  to  form  roots  at  the  lower  end  of  the  cion,  and  then  more 
active  growth  takes  place.  Such  trees  are  no  longer  dwarfs,  but 
they  must  be  considered  as  standards  or  at  least  as  half -dwarfs. 

The  first  estimates  here  given  are  based  largely  upon  actual 
observation  of  dwarf  apple  trees,  and  also  partly  upon  theoreti- 
<!al  grounds.  The  printed  descriptions  for  growing  dwarfs  al- 
most invariably  state  that  the  trees  should  be  set  at  intervals  of 
about  six  feet  each  way  for  ordinary  culture.  In  Thomas'  Ameri- 
can Fruit  Culturist  the  distance  named  is  eight  feet  for  round- 
headed  trees  upon  Paradise  stock;  and  "for  pyramids  or  dwarf 
standards  on  Doucin  stock,  ten  feet."  Doucin  stock  is  at  pres- 
ent neither  grown  nor  used  in  this  country  except  to  a  very  lim- 
ited extent,  and  I  have  as  yet  been  unable  to  find  a  bearing  tree 
growing  upon  it.  Practically  all  trees  now  sold  by  New  York 
nurserymen  are  upon  Paradise  stock,  and  the  trees  scattered 
about  the  State  are  also  said  to  be  growing  upon  this  variety. 
The  Doucin  stock  must  therefore  be  omitted  from  this  discussion ; 
only  the  plants  growing  upon  the  so-called  Paradise  stock  can 
be  considered  in  detail,  the  value  and  characters  of  plants  grow- 
ing upon  the  Doucin  resting  upon  the  statements  of  correspond- 
ents (see  page  402). 

I  am  lead  to  believe  that  even  eight  feet  is  too  close  for  dwarf 
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apples  when  grown  in  a  closed  vase  form,  or  when  allowed  ta 
assume  their  most  natural  shape,  as  shown  in  the  frontispiece* 
these  two  methods  being  the  only  ones  followed  to  any  extent  in 
New  York.  Upright  growing  varieties  are  trained  according  to 
the  first  system,  while  those  of  spreading  habit  are  allowed  to 
grow  in  their  natural  form.  Ten  feet  appears  to  be  none  too 
much  for  either  form  of  tree,  and  probably  twelve  feet  would  fre- 
quently be  preferable.  On  rich  soils  and  with  vigorous  varieties* 
a  distance  between  the  trees  of  fifteen  feet  will  prove  advantage- 
ous, and  it  thus  appears  that  the  number  of  trees  which  may 
profitably  be  planted  upon  an  acre  depends  largely  upon  the 
habit  of  the  variety,  and  upon  the  character  of  the  soil;  similar 
variations  occur  also  in  the  case  of  standard  trees.  Assuming, 
however,  an  average  distance  of  twelve  feet  between  the  trees, 
there  may  be  set  300  trees  per  acre.  During  the  first  five  years 
of  their  growth,  these  trees  may  yield  some  fruit,  or  they  may 
not;  the  dwarf  apples  growing  upon  the  Cornell  grounds  have 
been  set  six  years,  and  none  of  the  trees  have  borne  over  a  dozen 
apples  during  any  one  season.  The  fruit  which  was  produced 
was  in  no  particular  extraordinary;  size,  color,  and  quality  were 
apparently  identical  with  fruit  from  standard  trees.  Thus  far, 
therefore,  our  dwarfs  have  not  distinguished  themselves  as  pos- 
sessing superiority  of  any  kind,  except  possibly  early  fruiting, 
yet  we  have  several  standard  trees  of  other  varieties  which  have 
borne  more  fruit  than  these.* 

When  dwarf  apples  have  reached  the  age  of  ten  or  fifteen 
years,  they  become  more  useful.  Such  trees  seem  to  average  in 
this  State  from  three  to  four  pecks  of  apples  annually.  Assum- 
ing the  average  annual  yield  of  these  trees  to  be  three  pecks  per 
tree,  about  seventy-five  barrels  of  fruit  would  be  obtained  from 
each  acre  of  orchard,  every  year,  by  no  means  a  poor  yield. 
But  after  a  tree  has  passed  its  twentieth  year  still  larger  returns 
may  be  expected.  I  have  seen  dwarf  trees  over  thirty  years  of 
age  which  were  bearing  from  three  to  four  bushels  of  fruit,  but 


*  These  trees,  however,  were  removed  After  they  had  been  set  two  yean,  so 
that  their  behavior  may  be  somewhat  abnormal.  L.  H.  B. 
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such  trees  are  rare  exceptions.  From  four  to  six  pecks  may  be 
stated  as  representing  approximately  the  annual  yield  of  mature 
trees  of  naturally  productive  varieties  which  are  grown  as 
dwarfs,  and  which  have  been  well  fertilized  and  pruned.  It  will 
be  found  that  the  apples  must  be  borne  with  considerable  regu- 
larity that  such  an  average  shall  be  maintained;  one  year's  par- 
tial failure,  and  such  do  occasionally  occur,  means  a  heavy  crop 
for  the  succeeding  year  or  two,  and  that  in  turn  leaves  an  ex- 
hausted tree.  A  yield  of  about  one  hundred  and  twenty-five 
barrels  per  acre  would  be  obtained  from  a  uniform  plantation, 
at  the  rate  here  assumed,  and  I  believe  this  amount  represents 
the  present  production  of  dwarf  trees  which  have  been  well 
grown. 

Yield  of  standard  orchards. —  In  estimating  the  yield  of  stand- 
ard apple  trees,  the  same  difficulties  are  encountered  as  in  the 
case  of  dwarfs,  but  the  uncertainty  of  the  crop  is  here  even  more 
pronounced.  The  natural  fruitf ulness  or  barrenness  of  a  variety 
expresses  itself  unequivocally,  for  the  modifying  circumstance  of 
dwarfing  does  not  obscure  these  characters.  Soil  and  location 
are  also  free  to  exert  a  direct  influence,  and  methods  of  cultiva- 
tion, differing  widely  from  each  other,  also  play  an  important 
part.  In  considering  standard  orchards,  the  two  extremes  in 
their  powers  of  bearing  must  be  avoided,  as  has  also  been  done 
in  the  discussion  of  dwarf  trees. 

An  apple  orchard  which  is  composed  of  vigorous-growing  va- 
rieties should  be  set  so  that  the  trees  shall  be  at  least  forty  feet 
apart  each  way.  This  allows  twenty-seven  trees  upon  an  acre. 
If  the  varieties  are  but  moderately  productive,  and  the  trees 
have  been  fairly  well  cultivated,  a  yield  of  about  three  barrels 
may  be  expected  as  the  average  annual  crop  per  tree  while  the 
orchard  is  from  15  to  25  years  of  age.  From  this  period  until 
the  trees  begin  to  fail  from  old  age,  an  average  yield  of  five  bar- 
rels per  tree  is  more  than  is  generally  obtained.  At  this  rate, 
the  total  returns  from  an  acre  would  be  about  135  barrels,  a 
crop  which  exceeds  the  estimate  of  the  dwarf  trees  by  only  10 
barrels.    When  orchards  are  composed  of  the  less  vigorous  varie- 
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ties  of  apples,  the  trees  may  be  set  closer  together;  the  yield  pw 
tree  will  be  less  than  that  of  the  larger  growing  sorts,  but  the 
greater  number  of  trees  may  bring  the  average  for  standards  to 
practically  the  same  figure. 

It  would  appear,  therefore,  that  the  yields  from  well  grown 
standard  and  dwarf  trees  do  not  differ  essentially,  but  such  dif- 
ference as  does  exist  is  in  favor  of  standards.  Definite  data  of 
undoubted  accuracy  are  extremely  difilcult  to  obtain.  The  above 
figures,  however,  are  founded  mainly  upon  my  own  observation. 
Fortunately  the  estimates  of  others  are  also  at  hand,  and  a  com- 
parison of  these  conclusions  should  be  made. 

OtJier  estimates  of  yields  and  profits. — ^Rivers  writes*  as  follows 
regarding  the  returns  from  a  plantation  of  100  trees  of  Cox*i 
Orange  Pippin  grown  as  bushes  upon  Paradise  stock:  ^  These 
trees  will  this  season  (1864),  the  third  of  their  growth  in  their 
present  quarters,  and  the  fourth  of  their  age,  give  an  average  of 
a  peck  from  each  tree,  so  that  we  might  have  from  4,840  [set 
3x3  feet],  growing  on  an  acre  of  ground,  302  bushels  of  fine 
apples,  worth  5s.  per  bushel,  or  £75.  In  1866,  the  trees  then 
averaging  half  a  peck  each,  would  double  this  sum,  and  make  an 
acre  of  appJe  trees  a  very  agreeable  and  eligible  investment.** 
It  was  the  plan  of  this  writer  constantly  to  renew  certain  rows 
of  trees  so  that  the  orchard  should  continue  in  regular  bearing 
condition. 

Another  interesting  account  is  that  of  Cheal.  The  yields 
cited  by  him  were  actually  attained  by  one  of  his  friends.  The 
name  of  the  stock  is  not  mentioned.  The  tree  was  a  Warner's 
King,  of  pyramidal  form,  and  was  planted  at  Ramsden,  in  Essex, 
in  November,  1871: 

1872  Crop,  3  large  apples.  P^ka. 

1873  Crop li 

1874  Crop 2 

1875  Crop 4 

1876  Crop 6 

1877  Crop 7 

•  '*  Miniature  Frait  Garden.**    From  13th  EngliBh  Ed.  1866,  p.  69  e<  m^. 
t  ''Frait  Cultare,"  LondoD,  1892,  p.  65. 
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1878  Crop,  2  or  3  apples.  Pecks. 

1879  Crop 6 

1880  Crop 5 

1881  Crop 4 

1882  Crop 3 


"  Thus  the  average  crop  for  10  years  was  4  pecks  per  year. 
These  he  sold  in  Chelmsford  market  at  an  average  of  Is.  6d.  per 
peck. 

"The  tree  occupies  a  space  of  not  more  than  3  square  yards; 
and  calculating  an  acre  of  such  trees  8  feet  apart,  or  681  per  acre, 
the  gross  return  would  be  £204  per  acre  yearly."* 

A  valuable  series  of  tables  has  been  furnished  me  by  P.  Peder- 
son,  Huntingdon  Valley,  Pa.  The  ligures  refer  to  Danish  or- 
chards, not  to  experience  in  America;  nevertheless,  they  serve 
to  indicate  what  may  be  expected  in  this  country  where  the  con- 
ditions in  many  localities  do  not  differ  very  materially  from 
those  existing  in  Denmark: 

"  Distances  of  planting  : 
Standard  apples,  30x30  ft.,  (quincunx,  27x30  ft). 
Apples  on  Doucin,  10x12  ft.,  or  12x12  ft. 
Apples  on  Paradise,  6x8  ft.,  or  8x10  ft. 

^^  Expected  longevity  of  trees: 
Standard  apples,  50  to  60  years. 
Apples  on  Doucin,  30  to  35  years. 
Apples  on  Paradise,  20  to  25  years. 

"  Yield  per  tree  and  per  acre : 
Standards,  30x30  ft.,  extra  good,  per  tree,  6  bus.;  per  acre,  270 

to  290  bus. 
Standards,  30x30  ft.,  good,  per  tree^  4  bus. ;  per  acre,  180  to  190 

bus. 
Standards,  30x30  ft.,  medium,  per  tree,  2  bus. ;  per  acre,  90  to  100 

bus. 
On  Doucin,  12x12  ft.,  extra  good,  per  tree,  1  bus. ;  per  acre,  290  to 

310  bus. 

*  A  pound  ( £  )  is  equal  to  about  $4.86. 
26 
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On  Doucin,  12x12  ft.,  good,  per  tree,  3  pks.;  per  acre,  210  to  230 

bus. 
On  Doucin,  12x12  ft.,  medium,  per  tree,  2  pks.;  per  acre,  100  to 

120  bus. 
On  Paradise,  8x10  ft.,  extra  good,  per  tree,  2  pks.;  per  acre,  250 

to  270  bus. 
On  Paradise,  8x10  ft.,  good,  per  tree,  1  pk. ;  per  acre,  120  to  140 

bus. 
On  Paradise,  8x10  ft.,  medium,  per  tree,  i  pk.;  per  acre,  60  to  80 

bus." 

Probably  the  most  interesting  feature  of  the  above  figureB  is 
the  general  uniformity  in  the  yield  of  trees  of  an  equal  grade, 
regardless  of  the  method  of  growth.  The  Doucin  stock  inTaria- 
bly  shows  greater  f ruitf  ulness  than  either  of  the  others,  but  stiU 
the  differences  are  not  great.  When  the  above  yields  are  consid- 
ered in  connection  with  the  condition  existing  in  this  country, 
one  is  involuntarily  lead  to  the  statement  that  methods  of  cul- 
ture, pruning,  etc.,  have  more  to  do  with  the  yield  of  an  acre  of 
apple  trees  than  does  the  method  of  propagation;  and  it  is  by  no 
means  impossible  that  experience  will  prove  the  truth  of  the 
thought. 

An  extended  correspondence  with  many  American  growers  of 
dwarf  apples  has  resulted  in  the  receipt  of  letters  which  fre- 
quently express  somewhat  contradictory  opinions.  Upon  one 
point,  however,  all  the  writers  agree  fairly  well,  viz. :  that  apple 
trees  grown  upon  Paradise  stock  are  unprofitable.  A  variety  of 
causes  for  this  opinion  are  advanced,  chief  among  these  may  be 
mentioned  unproductiveness,  short  life,  amount  of  care  required, 
want  of  uniformity  in  the  stock,  and  that  only  few  vaiietieB  (of 
which  one  is  Gravenstein)  do  well  upon  it. 

Even  greater  variety  of  opinion  exists  regarding  the  Doucin 
stock.  The  majority  agree  in  saying  that  the  Doucin  is  in  no 
marked  degree  an  improvement  over  our  ordinary  free  stocks. 
The  trees  do  not  bear  earlier,  they  grow  equally  large,  and  for 
these  reasons  they  have  no  particular  value.  On  the  other  hand, 
some  who  have  had  experience  with  these  trees  say  that  they  pes- 


Dwarf  Apples.  403 

sess  value,  perhaps  not  so  great  as  that  of  standards,  but  that  if 
properly  grown  they  will  produce  good  crops. . 

The  general  opinion  is  that  all  dwarf  trees  are  more  regular 
in  bearing  than  standards,  although  the  total  yield  is  not  so 
great.  They  also  have  advantage  of  being  more  easily  pruned 
and  sprayed,  and  the  picking  of  the  fruit  is  also  more  easily  per- 
formed; and  the  fruit  upon  such  trees  should  therefore  be  more 
uniform  and  of  better  quality  than  that  ordinarily  obtained  from 
standards.  Evidently  the  true  value  of  dwarf  apples  has  not  yet 
been  thoroughly  investigated  and  proved  in  this  country,  and 

before  the  trees  are  wholly  condemned  for  commercial  plantings 
they  should  be  carefully  grown  in  some  quantity. 

Varieties  suitable  for  dwarfing. — ^There  appears  to  be  much  less 
diflSculty  in  growing  all  varieties  of  apples  upon  dwarf  stocks 
than  is  the  case  with  pears.  No  variety  appears  to  have  shown 
itself  useless  for  this  purpose,  although  some  are  recommended 
above  others.  It  may  probably  be  said  that  varieties  which  are 
naturallv  shv  bearers  will  do  better  when  dwarfed;  naturallv 
Tirolifio  sorts  may  be  better  as  standards. 

Cheal  has  published*  a  list  which  includes  the  varieties  most 
suitable  in  England  for  dwarfing: 

1.  "  Dessert  Apples.  Red  Astrachan,  Duchess  of  Gloucester, 
Worcester  Pearmain,  Lady  Sudeley,  King  of  Pippins,  Margil^ 
Cox's  Orange,  Mother,  Scarlet  Nonpareil,  Bradick's  Nonpareil,. 
Court  Pendu  Plat,  Ross  Nonpareil,  Mannington's  Pearmain^ 
Duke  of  Devonshire,  Sturmer  Pippin. 

2.  "Kitchen  Apples.  Keswick  Codlin,  Professor,  Lord  Suf- 
field,  Duchess  of  Oldenburg,  Ecklinville,  Lord  Grosvenor,  Mank's 
Codlin,  Pott's  Seedling,  Cellini,  Stirling  Castle,  Frogmore  Pro- 
lific, Hawthornden,  New,  Schoolmaster,  Cox's  Pomona,  Lord 
Derby,  Prince  Albert,  Striped  Beaufln,  Wellington,  Northern 
Greening." 

American  varieties  have  not  been  sufficiently  tested  to  allow 
very  definite  statements  to  be  made.  The  firm  of  Ellwanger  & 
Barry,  Rochester,  N.  Y.,  has  been  most  energetic  in  growing 
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dwarf  apples,  and  the  following  list  given  by  Barry*  is  probably 
the  best  now  available: 

"Red  Astraehan,  Large  Sweet  Bough,  Primate,  Beauty  of 
Kent,  Alexander,  Duchess  of  Oldenburg,  Fall  Pippin,  Willianu 
Favorite,  Gravenstein,  Hawthornden,  Maiden  Blush,  Porter, 
Menag^re,  Red  Beitigheimer,  Bailoj  Sweet,  Canada  Reinette, 
Northern  Spy,  Mother,  King  of  Tompkins  County,  Twenty-ounce, 
Wagener."  To  this  list  might  also  be  added  Jonathan  and  Ben 
Davis,  both  doing  well  when  dwarfed. 

SUMMARY  OF  THE  EVIDENCE, 

The  evidence  shows  that  dwarf  apple  trees  have  been  so  little 
and  so  carelessly  grown  in  this  state  that  no  definite  evidence  of 
their  value  can  be  obtained.  Nearly  all  writers  and  correspond- 
ents agree  in  saying  that  they  are  unprofitable  for  commercifll 
planting,  although  they  are  equally  ready  to  admit  that  the  trees 
may  be  satisfactory  as  single  specimens  or  as  ornaments  in  the 
garden.  It  is  a  general  and  apparently  well  founded  opinion 
that  apples  grown  on  dwarf  trees  are  handsomer  and  of  better 
quality  than  those  grown  upon  standards.  This  suggests  that 
dwarf  trees  may  be  profitably  employed  for  growing  varieties 
which  are  suitable  for  very  fancy  or  dessert  uses.  Dwarf  trees 
can  be  easily  sprayed  and  tended,  and  the  fruit  can  be  carefully 
thinned.  They  may  be  planted  as  close  as  eight  feet  apart  each 
way,  although  a  greater  distance  is  probably  preferable.  A  ma- 
ture dwarf  tree,  which  has  been  well  grown,  may  average  two  or 
three  pecks  of  apples  each  year.  The  Paradise  is  evidently  the 
best  stock  to  use,  but  this  stock  is  not  perfectly  uniform  in  habit 
of  growth  or  in  the  size  which  it  may  attain.  In  short,  the  name 
Paradise  belongs  rather  to  a  class  of  very  dwarf-growing  apple 
trees  than  to  any  single  and  definite  variety.  These  Paradise 
stocks  are  grown  from  layers,  chiefly  in  France  whence  our  nur- 
serymen obtain  them.  From  all  the  evidence  which  I  have  been 
able  to  collect,  therefore,  I  cannot  advise  the  planting  of  dwarf 
apple  trees  for  commercial  rewards,  but  it  seems  to  me,  never- 
theless, that  they  are  worth  experimenting  with  for  this  purpose. 

E.  G.  LODEMAN. 


•  "Fruit  Garden,"  New  York,  1890,  p.  362. 
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Honorable  Commisaioner  of  Agriculture^  Albany : 

Sir:  This  bulletin  is  submitted  for  publication  under  the 
Experiment  Station  Extension  Law  (Chapter  437,  Laws  of  1896), 
which  appropriates  funds,  "  for  the  purpose  of  horticultural  ex- 
periments, investigations,  instruction  and  information,  in  the 
fifth  judicial  department "  of  the  state,  and  for  "  disseminating 
horticultural  knowledge  by  means  of  lectures  or  otherwise." 
The  papers  herein  contained  are  incidents  to  our  main  lines  of  re- 
■search,  but  they  seem  to  be  worth  permanent  record.  The  in- 
formation contained  in  the  first  article  is  much  called  for  by  the 
fruit-growers  of  our  district  and  the  apparently  increasing  preva- 
lence of  root-galls  on  fruit  trees  is  a  subject  of  much  apprehen- 
sion. It  is  hoped  that  the  remarks  upon  the  treatment  of  win- 
ter-injured trees  may  be  timely. 

I  L.  H.  BAILEY. 
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I.  Packing-houBea  far  fruit,  ( Page  409 ). — ^There  are  two  types  of  packing- 
honses  for  fruit  in  use  in  western  New  York.  One  is  a  combined  packing  and 
storing  bouse,  and  an  excellent  example  is  figured  in  cuts  112  and  123.  The 
otber  is  a  packing-bouse  only,  without  cellar,  and  is  cheaply  built.  A  good  style 
of  tbis  type  of  building  is  sbown  in  Figs.  124  and  125.  These  bouses  were  built 
for  grape  packing,  but  tbey  could  be  easily  adapted  to  otber  fruits.  The  sorting 
and  packing  of  grapes  by  Keuka  and  Chautauqaa  methods  are  illustrated  in 
Figs.  126  and  127  respectively.  The  methods  of  handling  apples  on  a  large  scale 
in  sbeds,  are  represented  by  Fig.  129.  The  value  of  these  figures  and  descrip- 
tions lies  less  in  the  direct  information  which  tbey  give  than  in  the  emphasis 
which  tbey  place  upon  the  importance  of  careful  handling  and  packing  of  frnit. 
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dustry, is  not  the  Ohio  Everbearing  of  the  books.  The  latter  was  the  first 
variety  to  introduce  black  raspberry  oultare.  It  is  probably  lost  to  caltivation. 
The  present  Ohio  came  into  cultivation  about  thirty  years  ago,  presumably 
coming  from  Ohio. 

III.  The  Mistletoe  Disease  of  the  Blackberry.  (Pags  424).— The  account  de- 
scribes an  injury  to  blackberry  canes  caused  by  the  blackberry  psylla  or  flea- 
louse.  Spraying  with  kerosene  emulsiou  and  burning  the  deformed  clusters,  if 
tbey  appear,  are  the  proper  remedies. 

IV.  Boot-galls,  (Page  425). — ^Thers  is  much  complaint  of  the  presence  of  root- 
galls  in  orchards  and  nurseries.  So  far  as  we  know,  these  galls  are  not  due  to 
the  work  of  any  organism.  They  appear  to  be  the  result  of  some  injury,  or  of 
some  untoward  condition  of  the  soil  or  the  treatment.  When  numerous,  they 
may  seriously  interfere  with  the  vitality  of  the  tree.  Qalls  should  be  removed 
from  all  trees  before  setting  (Page  426). 

y.  Are  Dewbetries  worth  growing  t     (Page  435). — The  Lucretia  dewberry  is- 
earlier  than  the  standard  blackberries,  and  the  fruit  sells  for  a  blackberry.    If 
properly  grown  and  trained  on  stakes  or  a  wire  trellis,  it  is  capable  of  being 
made  a  profitable  fruit. 

YI.  The  Goumi.  (Page  442). — Tbis  bush,  a  native  of  Japan,  is  a  most  desir- 
able shrub  for  ornament,  and  its  fruit  is  edible  and  gives  promise  of  much  use- 
fulness if  improved  by  cultivation  and  selection. 

VII.  The  Winter  Injuries.  (Page  441). — The  past  winter  was  excessively  se- 
vere upon  vegetation.  The  injuries  were  no  doubt  augmented  by  the  unusual 
drought  and  the  dryness  of  the  soil.  Suggestions  are  given  for  the  pruning  and 
treatment  of  winter-injured  trees. 

VIII.  Crimson  Clover  for  Orchards,  (Page  451). — The  recent  experience 
phows  that  crimson  clover  is  often  useful  in  orchards,  but-  that  we  have  not  yet 
fully  learned  bow  to  grow  it.  If  sown  in  late  July  or  early  August  on  a  well 
prepared  seed-bed,  it  is  about  as  reliable  as  red  clover. 
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I.    PACKING-HOUSES  FOR  FRUIT. 

There  is  moch  demand  for  instmctioii  upon  the  style  of  honses 
^hich  are  best  suited  for  the  packing  and  handling  of  fmits. 
The  subject  is  one  which  cannot  be  treated  specifically  for  each 
grower,  from  the  fact  that  every  person  has  a  different  ideal, 
•and  he  may  grow  fruits  for  a  market  which  demands  particular 
treatment  of  the  products.  The  packing-houses  most  frequently 
«een  in  western  New  York  are  those  used  by  the  grape  men;  and 
if  one  studies  the  question,  he  will  find  that  there  are  two  dis- 
tinct types  of  packing-houses  in  use  in  the  grape  regions.  One 
type  is  a  combined  packii^g  and  storage  house,  and  is  used  very 
largely  in  the  central  lake  region,  where  Catawbas  are  grown 
•and  where  the  grai>es  are  often  stored  for  some  time  before  they 
are  marketed.  The  other  type  of  house  is  that  which  is  used  in 
-Chautauqua  County  and  which  is  simply  a  half-way  station  be- 
tween the  field  and  the  railway  station, — a  shelter  place  for  the 
packing  of  grapes, —  and  is  not  used  for  the  storage  of  the  fruit. 

In  the  lake  region,  as  about  Keuka  and  Seneca  lakes,  the  grape 
interest  developed  at  a  very  early  period,  before  the  market  could 
take  large  quantites  of  fruit,  before  the^  Concord  was  known,  and 
the  Catawba  is  still  the  dominant  variety.  This  variety  is  a 
good  keeper;  so  it  has  come  that  the  packing-houses  of  this  dis- 
trict are  very  largely  such  as  have  cellars  or  cool  rooms  con- 
nected with  them,  and  in  these  cellars  the  grapes  may  be  kept 
until  vnnter  or  even  until  spring.  One  of  the  best  of  this  type 
of  packing-houses  which  I  know  is  that  of  George  C.  Snow,  at 
Branchport,  on  Keuka  Lake.  This  house  is  illustrated  in  Fig- 
ures 122  and  123.  It  is  built  on  a  side  hill,  and  the  basement  or 
cellar  is  used  for  the  storage  of  grapes,  the  first  floor  is  used  for 
packing,  and  the  secl^nd  floor  or  attic  for  the  storage  of  baskets, 
<;rates,  and  the  like.    This  building  measures  25x60  feet  over  all. 


m— PuktnsJiOQaa  of  Q«oib«  C.  Soiiw,  ihowliis  the  pscUnc-room  « 


B.— FacktnK-tKnug  of  Qnofge  C.  Snow,  ihowlBt  a 
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The  foundation  walls  are  24  inches  thick,  and  the  cellar  is  pro- 
vided with  ample  means  of  ventilation  by  outside  windows,  and 
also  by  means  of  a  chimney  which  runs  from  near  the  middle  of 
the  cellar  up  through  the  roof.  The  floor  is  of  dirt.  By  means 
of  careful  attention  to  ventilation,  this  cellar  can  be  kept  to  50 
degrees  or  below  during  September  and  October,  and  is  frost- 
proof during  the  winter.  The  windows  are  provided  with  close- 
fitting  screens  to  keep  out  rats  and  squirrels.  This  cellar  will 
easily  hold  fifty  tons  of  grapes  in  the  picking  trays.  The  first 
floor  is  divided  into  two  rooms,  the  front  one  being  a  packing- 
room  25  feet  stjuare,  and  the  back  room  being  a  storage  and 
shipping  department  25x35  feet.  This  packing-room  is  provided 
with  heat  and  is  lighted  by  seven  large  windows.  The  floor 
above  the  cellar  is  double  and  made  of  1^  inch  matched  pine, 
with  an  abundant  air  space  between  the  two  layers.  This,  there- 
fore, protects  the  cellar  from  sudden  fluctuations  of  temperature. 
The  building  is  also  shaded,  especially  from  the  afternoon  sun^ 
by  large  trees.  This  building  can  be  erected  for  about  f  1,200. 
It  has  IS  foot  posts,  a  tin  roof,  the  two  rooms  in  the  flrst  floor 
ceiled  with  pine,  but  the  top  floor  not  ceiled. 

The  requisites  for  keeping  grapes  during  the  winter  are  given 
as  follows  by  Mr.  Snow  in  the  Rural  New  Jorker  for  Feb.  1, 1890: 
"  Any  good  building  in  which  the  temperature  can  be  held  even 
at  about  35  degrees,  with  ventilation  as  may  be  required,  this  to 
be  determined  by  noting  how  the  fruit  is  keeping,  will  be  fouiiw 
available  for  grapes.  No  positive  rules  can  be  laid  down.  A 
cooling  room,  in  which  the  fruit  can  be  first  cooled,  is  a  necessity; 
be  determined  by  noting  how  the  fruit  is  keeping,  will  be  found 
to  be  raised  rapidly  by  placing  a  quantity  of  warm  fruit  in  the 
room.  As  even  a  temperature  as  possible  is  much  the  best. 
Grapes  should  not  be  packed  in  baskets  for  shipping  before  be- 
ing stored.  They  should  be  ripe,  as  grapes  do  not  mature  after 
picking.  Niagara  or  any  other  variety  can  be  held  only  for  a 
limited  time,  some  varieties  longer  than  others. 

The  Chautauqua  type  of  packing-house  is  admirably  illus- 
trated by  Figures  124  and  125,  which  are  pictures  of  the  house 


l24.~pAcking-house  of  W.  W.  Pettit,  Brooton,  N.  Y. 
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IM.— Plan  o{  Hr.  Pettit'a  packlDg-hooae. 
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of  W.  W.  Pettit  at  Broctoa.  In  this  case  there  is  no  cellar,  for 
the  grapes  are  not  to  remaiQ  in  the  house  more  than  a  day  or  two 
«t  the  farthest;  and  they  ordinarily  pass  directly  through  it  on 
their  way  to  the  railway  station.    This  is  a  bouse  which  can  be 

,  built  for  about  |500.  The  main  floor  of  the  building  ia  24x40 
feet  in  size,  and  aside  from  this  there  is  a  driveway  under  the 
same  roof  aud  which  measures  11x30  feet.    This  driveway  con- 

.  nects  with  the  main  floor  by  two  doors.  The  front  room,  which 
is  lighted  by  four  windows  in  the  front  and  one  upon  the  side 


IM.— Hr.  Snow*  puikfoK  -tablr. 

and  is  12x24  feet  in  size,  is  the  packing-room.  In  tbe  rear  of  this 
is  a  store-room  for  the  grapes.  The  half-story  above  is  used  for 
baskets  and  crates,  and  th«>Be  are  delivered  into  the  packing- 
room  by  a  shate.  This  building  will  accommodate  ten  packers 
and  will  easily  handle  the  grapes  from  fifty  acres  of  land.  The 
main  floor  is  ceiled,  but  the  half  story  above  is  anflnished. 

In  the  packing  of  grapps  the  greatest  care  is  required  to  keep 
the  fruit  clean  and  fresh,  to  prevent  the  bunches  from  being 
broken,  and  to  preserve  the  bloom  upon  the  fruit.    It  is  very  es- 
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«ential  that  the  honse  should  be  kept  thoroughly  clean  and  sweet 
at  all  times.  It  is  especially  important  that  the  storage-room 
for  the  baskets  and  crates  <should  be  dry  and  airy,  in  order  that 
the  baskets  may  not  become  moldy  or  musty;  and  this  room 
Bhould  also  be  kept  darkened  to  prevent  the  baskets  from  color- 
ing. Figure  126  shows  a  packing  table  in  Mr.  Snow's  packing- 
room.  This  is  a  circular  revolving  table  about  which  the  pack- 
ers sit.  The  packer  holds  the  basket  in  her  lap  and  takes  the 
grapes  off  the  table,  which  is  turned  as  fresh  fruit  is  put  upon 
it.  Figure  127  shows  the  packing-room  in  Mr.  Pettit's  house. 
In  this  case,  the  picking  trays  are  set  before  the  packers  upon 
an  inclined  table,  and  the  packer  handles  the  grapes  from  this 
tray  into  a  basket  which  she  places  at  her  left.  When  the  bas- 
ket is  filled,  it  is  placed  upon  a  flat  ledge  in  front  of  her,  and  is 
taken  off  by  an  attendant  who  places  the  baskets  on  a  truck  and 
rolls  them  into  the  back  room,  from  which  they  are  delivered 
to  the  wagon.  When  the  tray  is  empty,  it  is  slid  through  an 
opening  just  in  front  of  the  packer  and  underneath  the  flat 
ledge  upon  which  she  places  her  finished  baskets.  A  quantity 
of  empty  baskets  are  kept  upon  a  shelf  just  above  this  ledge 
and  these  are  replenished  by  an  attendant,  as  necessary. 

Another  type  of  packing-house  is  shown  in  Figure  128,  which 
is  a  picture  of  a  peach-house  upon  the  farm  of  James  Austin,  at 
Morton,  N.  Y.  The  illustration  shows  one-half  of  the  house.  In 
the  middle  of  the  house  is  a  driveway  extending  completely 
through  it,  which  is  closed  by  rolling  doors.  The  fruit  from  the 
orchard  is  driven  into  this  driveway,  and  is  unloaded  upon  either 
side.  The  two  ends  of  the  house  are  opened  by  doors  which  are 
hinged  at  the  top  and  the  packed  fruit  is  delivered  through  these 
doors  or  to  the  wagons  in  the  driveway.  This  is  a  very  conven- 
ient cheap  type  of  house  which  may  be  used  for  peaches  or  apples 
during  the  fruit  season,  and  for  the  storage  of  tools  and  barrels 
during  the  winter. 

There  is  the  greatest  difference  of  opinion  concerning  the  best 
ways  of  handling  apples.  These  differences  arise  very  largely 
from  local  conditions.    If  the  apple  grower  sells  his  crop  to  the 
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traveling  buyer  in  the  fall,  he  will  handle  hia  fruit  in  the  manner 
-which  this  buyer  prescribes.  Ordinarily,  the  fruit  is  handled 
from  the  trees  into  piles,  from  which  the  barrels  are  packed  as 
opportunity  ofFers.  In  other  cases,  the  apples  are  placed  directly 
npoD  a  Borting-table  and  the  barreli  are  filled  immediately.  In 
still  others,  the  apples  are  placed  directly  from  the  picker's  bas- 
ket into  the  barret  without  being  sorted.  Every  grower  mast 
decide  for  himself  how  he  shall  handle  his  crop.  If  he  desires 
to  market  his  crop  himself  and  to  hold  it  for  some  time,  await- 
ing the  movements  of  the  market,  he  will  find  it  essential  to  hare 
some  temporary  storage  place  for  bis  fruit.    For  m^elf,  I  anfc 
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convinced  that  apples  can  generally  be  packed  better  and  will* 
keep  longer  if  they  are  stored  for  a  time  after  they  are  picked, 
in  a  cool  building.  This  will  allow  the  natural  sweating  process 
nnd  the  shrinkage  to  take  place,  all  the  inferior  frnit  will  show 
its  blemishes,  and  the  apples  can  be  packed  at  leisure.  If  It 
shoald  happen  that  the  market  will  not  pay  for  the  handling 
of  the  frnit  in  barrels,  it  is  in  convenient  shape  for  selling  in 
bulk  or  for  use  in  evaporators.  Fignre  129  shows  a  storage 
bouse  for  apples  upon  the  fruit  farm  of  T.  G.  Yeomans  &  Sons, 
of  Walworth,  Wayne  County,  N.  Y.  In  this  case  the  apples  are 
picked  in  bushel  baskets,  and  from  these  baskets  they  are  tnmed 
into  bins  in  a  shed  which  has  an  open  front.    In  these  applfr 


Fruit  Brevities.  417 

«heds  it  is  importaiit  that  the  roof  be  well  shaded  in  order  to 

» 

keep  the  building  cool;  or  if  that  cannot  be  done,  then  there 
should  be  a  story  or  half -story  above  the  apples  to  keep  the  heat 
of  the  sun  from  the  storage  room. 

I  have  been  so  much  pleased  with  the  thorough  and  systematic 
way  in  which  the  Yeoman  ses  handle  their  fruits,  that  I  have 
asked  Mr.  L.  T.  Yeomans  to  give  me  an  account  of  their  practice 
and  which  now  follows:  "  We  long  ago  found  that  it  economized 
labor  in  the  hurry  of  the  gathering  season,  if  we  could  put  our 
apples  under  cover,  where  we  could  keep  them  much  later  than 
in  the  open  orchard,  and  could  work  on  rainy  or  very  cold  days^ 
thus  prolonging  the  season,  for  both  the  workman  and  ourselves, 
at  the  time  when  it  is  most  difficult  to  secure  plenty  of  help.  We 
think  it  a  great  advantage,  when  it  is  desired  to  keep  apples  late, 
that  they  be  packed  in  the  barrels  as  late  as  possible.  Allow 
them  to  sweat  in  the  pile  rather  than  in  the  barrel,  and  any 
which  are  disposed  to  decay  early  will  have  begun  to  show  signs 
of  decay  and  can  be  thrown  out.  The  weather  is  also  colder 
than  when  they  are  picked  from  the  tree,  especially  where  one 
has  large  orchards  and  must  begin  picking  as  early  as  possible. 

"  In  gathering  quinces  and  pears,  we  send  all  the  packing  force 
to  the  orchard  during  the  latter  part  of  the  day,  and  by  spread- 
ing the  fruit  thinly,  on  a  little  clean  straw  on  the  ground  under 
the  open  shed,  they  become  cooled  during  the  night,  and  are 
in  good  condition  for  putting  up  the  next  morning;  when,  if  left 
on  the  trees,  they  would  be  so  wet  from  the  dew  that  we  could 
rarely  pick  them  until  they  had  become  warmed  by  the  sun  and 
in  an  undesirable  condition  for  packing. 

"  For  a  packing-house,  we  prefer  an  open  shed,  opening  to  the 
east,  adjacent  to  a  building  in  which  the  barrels  can  be  stored. 
These  barrels  should  have  one  head  nailed  and  marked  with  the 
grower's  brand,  and  the  other  taken  out  and  placed  in  the  open 
barrel  before  passing  it  out  into  the  shed  for  filling.  We  use  a 
ground  floor  covered  with  a  little  clean  straw.  Our  shed  is  20 
feet  in  depth,  in  bents  of  14  feet.  Planks  2x10  or  12  inches  are 
placed  across  the  front  from  post  to  post  as  desired  when  filling, 

27 
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and  are  readily  taken  out  as  the  packing  progresses.  When  fill- 
ing with  apples,  we  use  a  plank  for  the  man  to  walk  on  as  he 
carries  the  fruit  to  the  back  of  the  shed.  The  empty  barrels  are 
set  on  one  or  more  planks,  which  are  not  quite  as  wide  as  the 
heads  of  the  barrels,  where  one  person  faces  the  bottom  (which 
is  to  be  the  head),  by  placing  the  first  course  of  fruit;  the  same 
person  empties  the  half-bushel  round  baskets  (in  which  we  sort 
all  of  the  No.  1)  into  the  barrels  in  order  as  they  stand  on  the 
plank,  giving  the  barrel  a  vigorous  shake  for  every  basket,  while 
the  packers  work  constantly  sorting  from  the  piles,  the  apples 
rolling  down  to  them.  These  half-bushel  baskets  should  be  of 
such  shape  and  size  that  they  can  be  readily  turned  over  in  the 
barrel  in  emptying,  to  avoid  bruising  the  fruit  as  is  done  when 
poured  into  the  barrel.  All  rejected  fruit  is  put  into  bushel 
baskets  and  taken  away.  Each  sorter  uses  a  separate  basket, 
80  that  it  is  easy  to  detect  poor  work  when  the  baskets  are 
emptied  into  the  barrel.  One  man  heads,  nails  and  rolls  out 
the  barrels;  another  faces,  and  empties  baskets.  As  far  as  pos- 
sible, each  person  has  his  particular  kind  of  work,  and,  if  not 
satisfactorily  done,  the  responsibility  is  readily  located.  We 
expect  to  pack  our  apples  early  in  November.  The  first  heads 
of  the  barrels  are  nailed  on  rainy  days  during  /the  summer  or 
early  fall.  When  the  barrels  are  packed,  they  are  piled  up  out- 
doors, and  if  weather  is  dry,  we  sprinkle  them  thoroughly  to 
prevent  the  barrel  from  absorbing  the  moisture  of  the  fruit, 
thereby  causing  it  to  shrink  and  to  rattle  in  the  barrel. 

^'  It  is  important  that  the  quality  shall  be  the  same  all  through 
the  barrel,  and,  as  far  as  possible,  that  one  barrel  shall  be  a  fair 
sample  of  a  car  load  or  more.  Great  care  should  be  taken  in  all 
the  stages  of  gathering  and  packing  never  to  needlessly  bruise 
the  fruit.  For  picking,  which  for  winter  apples  begins  about 
October  1st,  each  man  uses  a  half -bushel  handle  basket,  which  he 
empties  when  filled  into  one  holding  one  and  one-fourth  bushels, 
by  capping  the  latter  over  the  former  and  inverting  to  avoid 
bruising  in  emptying  the  first  basket.  We  use  these  bushel 
baskets  in  which  to  draw  all  of  our  fruit  to  the  packing-house, 
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drawing  forty-six  at  a  load,  as  illustrated.  The  wagon  is  a 
broad  tire  half-trnck,  with  springs  which  raise  the  rack  onlj 
about  four  inches  above  the  bolster,  and  carries  4,500  pounds. 
When  shipping,  we  draw  20  barrels  on  end  on  such  a  rack." 

II.  HISTORY  OP  THE  OHIO  RASPBERRY. 

Confusion  has  arisen  concerning  the  history  of  the  Ohio  rasp- 
berry which  is  so  extensively  grown  in  New  York  for  the  evapo- 
rating industry  (see  Bulletin  100),  because  of  the  fact  that  the 
Ohio  raspberry  of  the  books  is  a  distinct  variety.  The  history 
of  this  Ohio  raspberry  of  New  York  is  given  in  the  report  of  the 
Iowa  Horticultural  Society  for  1886  (page  88),  but  some  of  the 
details  seem  to  be  inaccurate.  I  now  put  on  record  the  true 
history  of  this  invaluable  berry,  as  written  for  me  by  Dr.  H.  P. 
VanDusen,  of  Rochester,  N.  Y.: 

"  Some  where  in  the  sixties,  my  grandfather,  Hiram  VanDusen, 
of  Palmyra,  N.  Y.,  bought  a  lot  of  Doolittle  plants  of  Mr.  Purdy, 
of  same  place,  enough  to  plant  something  less  than  an  acre. 
When  these  plants  were  getting  old  and  nearly  worthless,  he 
discovered  a  plant  which  was  apparently  as  good  as  new.  He 
also  knew  from  previous  observation  that  it  ripened  later,  was 
firmer  and  always  loaded.  He  took  pains  to  get  tips  down,  and 
secured  a  few  plants,  and  from  these  still  more,  until  he  had  two 
rows  a  few  rods  long.  At  this  time,  my  father  bought  this  stock 
of  him,  and  my  father  and  myself  increased  the  stock  rapidly. 
We  had  also  Mammoth  Cluster,  Seneca  Black  Cap,  Doolittle  and 
others.  Its  value  was  more  and  more  impressed  upon  us  until 
about  1876,  when  I  sent  out  a  circular  offering  plants  for  sale 
The  circular  increased  in  size  from  year  to  year,  and  in  1882  or 
1883  I  received  orders  for  more  than  a  million  plants,  nearly 
three  times  the  stock  I  had  on  hand.  The  Doolittle  plants 
amongst  which  this  variety  was  found,  came  from  Ohio,  and  to 
distinguish  it  from  the  Doolittle,  grandfather  called  it  the  Ohio. 
Some  years  later  another  berry  under  the  name  of  Ohio  came 
to  our  notice,  but  it  was  worthless  and  never  came  into  general 
cultivation." 
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Mr.  A.  M.  Purdy,  of  whom  the  stock  of  Doolittle  plants  was 
obtained,  writes  me  that  this  Ohio  raspberry  which  the  eldest 
VanDusen  propagated  was  "precisely  identical  with  what  T 
grew  at  that  time  as  the  Miami,  obtained  from  Ohio,  and  it  was 
BO  decided  by  John  J.  Thomas  and  Patrick  Barry,  who  saw  them 
on  my  grounds." 

All  the  true  Ohio  raspberry  which  is  now  grown  in  western 
New  York  seems  to  have  come  from  this  VanDnsen  stock,  and 
the  variety  is  now  widely  distributed  in  other  states.  Mr.  L.  T. 
Yeomans  gives  me  the  following  note: 

"There  are  two  distinct  kinds  of  the  Ohios;  one  is  a  dead 
black  berry,  more  prolific  and  sweeter,  and  the  plant  a  stronger 
grower;  the  other  a  firm  berry,  and  slightly  reddish.  The 
latter  is  much  more  common  here.  The  former  is  by  some  sup- 
posed to  be  the  same  as  Johnston's  Sweet." 

The  Ohio  Everbearing  raspberry  of  the  books,  with  which  this 
New  York  Ohio  has  been  confounded,  is  probably  no  longer  in 
cultivation.  It  will  be  worth  our  while  to  inquire  into  its  history, 
however,  for  we  shall  thereby  recall  how  recently  it  was  that  the 
wild  raspberry  began  to  be  impressed  into  cultivation.  This 
Ohio  Everbearing,  or  Monthly  Black-Cap,  was,  so  far  as  I  know, 
the  very  first  cultivated  native  black  raspberry.  It  was  brought 
to  notice  by  Nicholas  Longworth  of  Cincinnati,  to  whose  enlight- 
ened and  prophetic  efforts  American  fruit-growing  owes  so  much, 
particularly  in  the  cultivation  of  the  grape  and  strawberry.  The 
earliest  record  of  the  variety  seems  to  have  been  made  in  the 
Genesee  Fanner,  but  I  know  this  reference  only  by  the  following 
entry  in  Hovey's  Magazine  of  Horticulture,  1837,  page  154 : 

^'Everbearing  Raspberry. — ^The  Chnesee  Fanner  states  that  a  new 
kind  of  raspberry  has  been  found  in  New  York  state,  near  Lake 
Erie,  by  the  Shakers  residing  there,  and  that  it  produces  its  fruit 
throughout  the  summer  and  autumn.  It  is  also  stated  to  be 
really  a  valuable  variety,  and  worthy  of  extensive  cultivation. 
The  fruit  in  appearance  is  longer  than  the  wild  black  raspberry, 
and  approaches  near,  in  size  and  excellence,  to  the  White 
Antwerp,  but  is  not  so  high  flavored.    The  habit  of  growth  is 
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Bomewhat  similar  to  the  common  purple  raspberry,  the  shoots  of 
which  are  very  vigorous,  bending  over  and  touching  the  ground, 
and  take  root,  by  which  mode  it  is  rapidly  increased.  Its  mode 
of  producing  its  fruit  is  as  follows :  In  the  spring  the  old  shoots 
throw  ofut  their  new  branches,  as  in  other  sorts  upon  which  the 
first  crop  appears,  but  soon  the  new  shoots  begin  to  grow,  and 
when  they  have  attained  a  good  size,  which  is  generally  just 
before  the  first  crop  is  gone,  they  produce  the  second  crop;  to 
this  latter  circumstance  it  owesi  its  name,  and  its  peculiarity. 
The  fruit  of  the  second  crop  is  considered  tbe  best.  It  is  grown 
by  Mr.  Longworth,  of  Cincinnati,  and  by  the  Shakers  near 
Lebanon,  but  has  not  yet  found  its  way  into  any  of  our  Atlantic 
cities." 

The  next  account  I  find  of  this  berry  is  in  the  Magazine  of 
Horticulture  for  1842: 

"  The  Everbearing  Raspberry. —  In  our  Vol.  Ill,  p.  154,  under 
our  Miscellaneous  Notices,  we  gave  an  account  [quoted  above] 
of  this  fruit  which  had  then  just  been  brought  into  notice:  since 
then,  we  have  heard  very  little  of  it  till  the  past  year.  It  is  now 
attracting  more  attention,  and  as  it  is  deemed  a  valuable  acquisi- 
tion, we  have  copied  a  further  description  of  it  below,  which  we 
find  in  the  American  Agriculturist: 

"  The  Ohio  Everbearing  raspberry  was  first  discovered  some 
fifteen  years  ago,  in  the  northern  part  of  the  state,  near  Lake 
Erie,  but  in  what  particular  part  is  unknown.  Mr.  Longworth, 
of  Cincinnati,  introduced  it  into  his  garden  in  1832,  at  which 
period  he  was  driven  into  the  back  country  by  the  cholera,  where 
he  found  it  growing.  It  has  been  little  known,  however,  in  Cin- 
cinnati, until  within  the  last  two  years,  but  there  is  now  great 
effort  made  by  the  gardeners  to  cultivate  it  for  the  market  of 
that  city.  The  fruit  resembles  the  wild  native  raspberry,  but  is 
much  larger,  more  fleshy,  and  of  a  much  finer  flavor,  and  is 
always  a  very  profuse  bearer.  In  Cincinnati,  the  wood  of  the 
previous  year  bears  one  crop  in  June,  after  which  it  soon  dies; 
the  young  shoots  then  come  into  bearing,  and  continue  doing  so 
into  October,  till  the  frost  cuts  them  off,  when  may  be  seen  buds 
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and  blossoms,  and  the  fruit  in  every  stage  from  green  up  to  full 
ripe,  on  the  bush,  stayed  by  the  hand  of  nature  in  the  midst  of 
their  productiveness.  The  fruit  is  preferred  by  many  to  the  Red 
Antwerp,  and  with  its  large  erect  clusters  of  flowers,  presents  a 
beautiful  appearance. 

"  Mr.  Longworth,  in  a  communication  describing  this  fruit,  in 
the  Oardetiefs  Magazine,  states  that  the  plants,  in  light  dry  soils, 
are  not  very  productive  in  the  autumn  crop;  but  if  grown  on  a 
stiflf  loam,  on  a  clayey  subsoil,  bear  profusely  till  destroyed  by 
frost.  From  all  that  has  been  said  in  relation  to  it,  it  appears  a 
desirable  fruit,  and  we  hope  soon  to  test  its  qualities  ourselves." 

One  is  not  quite  sure,  after  reading  the  above  extracts,  whether 
this  variety  came  from  New  York  or  Ohio.  It  is  first  said  that 
the  plant  was  "  found  in  New  York  state,  near  Lake  Erie,"  but 
it  was  growing  only  in  the  garden  of  Mr.  Longworth  and 
with  the  Shakers  at  Lebanon,  which  is  thirty  miles  from  Cin- 
cinnati. In  the  second  extract  it  is  said  that  the  plant  was  found 
"  in  the  northern  part  of  the  state,"  but  the  name  of  the  state 
is  not  mentioned.  All  doubts  are  set  at  rest,  however,  if  one 
consults  Longworth's  own  account  of  the  berry  in  the  Oa>rdener'8 
Magazine  of  London,  to  which  reference  is  made  in  the  second 
article  quoted  above.  Dating  his  communication  at  Cincinnati, 
Ohio,  Sept.  30,  1841,  Mr.  Longworth  says:  "When  driven  into 
the  interior  of  the  state  by  the  cholera,  in  September  and  Octo- 
ber of  1832,  I  found  a  raspberry  in  full  bearing,  a  native  of  our 
state,  and  the  only  ever-bearing  raspberry  I  have  ever  met  with." 
Longworth  moved  to  Cincinnati  about  1804  and  lived  there  until 
his  death,  in  1863.  In  this  letter  to  the  London  periodical,  Long- 
worth  expresses  the  belief  that  this  raspberry  would  succeed  in 
England,  and  he  sent  plants  of  it  there  by  James  Howarth,  who 
went  to  the  old  country  "  to  purchase  plants."  The  editor  of  the 
magazine  adds  a  note  that  "  plants  of  this  raspberry  are  in  a 
London  nursery,  but  none  of  them  will  be  sold  till  the  worth 
of  the  variety  is  tested." 

Indigenous  raspberry  growing  began  with  this  Ohio  Everbear- 
ing variety;  but  the  contemporaneous  Ohio  has  no  connection 
with  this*  historical  berry  save  an  accidental  similarity  of  name. 
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HI.  THE  "MISTLETOE  DISEASE"  OP  THE 
BLACKBEERY. 
I>QriDg  the  last  fall,  we  were  asked  about  a  carioas  disease  or 
malformatiou  of  blackberry  canes  by  a  frnit-grower  in  Delaware. 
TFbich  is  known  locally  as  tbe  "  mistletoe  disease,''  becanse  of 
the  mistletoe-like  bunches  of  foliage.  We  asked  for  specimeoa, 
wbicb,  tipou  examination  showed  the  work  of  a  psylla-like  iDsecl 


known  as  the  ''  Bramble  Flea-louse."  This  disease  has  long  been 
known  in  Kew  Jersey,  and  is  also  reported  from  New  York.  It 
therefore  seems  to  be  desirable  to  mention  and  illustrate  the  diB- 
ease  so  that  our  own  berry  growers  may  recognize  it,  if  it  should 
invade  their  plantations.  Our  Delaware  correspondent  writes 
that  the  disease  is  "  found  on  Early  Harvest,  Erie,  Taylor.  Mio- 
newaski,  and  several  other  blackberries,  but  not  much  on  the 
Wilson.  I  notice  it  most  on  ueglected  patches  and  on  poor 
land."  '  .      I  . 


Fruit  Brevities.  425 

Professor  P.  W.  Card,  of  the  University  of  Nebraska,,  to  whom 
I  mentioned  the  disease,  gives  me  the  following  references  to  it: 
Bulletin  45,  Ohio  Experiment  Station,  p.  209;  American  Ento- 
mologist, i.  225,  iii.  62;  Illinois  Entomological  Report,  viii.  17; 
Strong,  Pruit  Culture,  3d  ed.  179;  Saunders,  Insects  Injurious 
to  Fruit,  320. 

The  specimens  were  referred  to  Mr.  Slingerland  who  reports  as 
follows:  "  The  curling  of  the  shoot  is  caused  by  a  psylla  known 
as  the  blackberry  flea-louse  (Triosra  tripunctata).  The  insect  was 
discovered  by  Dr.  Pitch  in  1851,  and  was  common  in  New  Jersey 
in  1869  and  for  several  years  after.  The  insect  is  said  to  be 
common  on  pine  trees  from  Plorida  to  Canada.  There  are  said 
to  be  at  least  two  generations  annually.  I  do  not  know  how  it 
winters.  It  is  recommended  to  cut  out  and  bum  all  infested 
tips  as  soon  as  discovered.  Doubtless  much  of  the  curling  of  the 
leaves  is  also  due  to  the  psylla,  but  a  plant-louse  (species  un- 
known) had  also  contributed  to  this  injury." 

This  insect  is  sometimes  called  Psylla  ruM  and  Psylla  tripunc- 
tata, ,  Thorough  spraying  with  kerosene  emulsion  before  the  in- 
jury has  been  wrought  will  probably  keep  the  psylla  in  check; 
but  in  ordinary  attacks  the  collecting  and  burning  of  the  de- 
formed clusters  as  soon  as  the  disease  is  apparent  will  be  auffl- 
cient  to  check  the  trouble. 

IV.    ROOT-GALLS. 

We  have  many  inquiries  respecting  galls  upon  the  roots  of 
various  kinds  of  fruit  trees.  These  galls  are  irregular  swellings 
or  excrescences  upon  the  roots^or  upon  the  main  stem  just  below 
the  ground,  ranging  in  size  from  that  of  a  pea  to  one's  fist,  or 
even  to  several  inches  in  diameter  upon  large  trees.  They  are 
best  known  upon  nursery  stock,  because  the  roots  of  the  tree  are 
exposed  for  observation.  Specimens  of  affected  apple  roots  are 
shown  in  Pig.  131.  The  galls  are  probably  common  upon  old 
trees,  however.  In  our  Bulletin  74  ("  Impressions  of  the  Peach 
Industry  in  Western  New  York  ")?  I  made  a  discussion  and  illus- 
tration of  galls  taken  from  large  peach  trees.    Since  that  time, 
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oae  pear  grower  has  complained  to  us  that  hi»  young  standard 
orchard  is  gradually  failing  and  that  the  diCScnIty  seetuB  to  be 
the  abundance  of  galls  which  he  finds  upon  the  roots. 

Unfortunately,  the  cause  of  these  galls  is  nuknowD,  and  it  is 
also  uncertain  as  to  Jnst  how  much  damage  they  da  They  seem 
to  be  widely  spread  in  many  countries,  and  they  are  known  to  be 
abundant  in  some  of  the  Durseries  of  New  York  state.  No  one 
has  ever  been  able  to  discover  any  insect  Or  fungus  which  seems 
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to  be  the  cause  of  the  mischief.*  We  are  now  making  ezperi- 
tneuts  with  the  affection;  but  in  the  meantime  we  desire  to  give 
our  frult-growera  the  latest  information  which  we  possess  on  the 
subject,  because  the  extent  of  the  injury  in  this  state  seems  to 
demand  that  the  attention  of  every  tree-planter  should  be  drawn 
to  it.  We  always  advise  that  trees  with  galls  shall  not  be  planted; 
or  if  they  are  planted,  that  all  galls  should  be  removed.    We  do 

"The  root-knot  of  Ihn  soulbern  slates  nut)  of  grpenbouRM  is  a  Hhi>llv  diffprt- □! 
trouble  and  is  ti.e  work  of  n  npmiitode  worm.  Tliere  is  also  a  root  swelliDg  or 
gall  OD  taspberriee  due  to  Ibe  work  of  nu  insect. 
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not  know  if  the  trouble  is  communicable  from  tree  to  tree,  but 
the  fact  that  great  numbers  of  trees  sometimes  become  infested 
in  the  nursery  rows,  seems  vto  show  that  it  may  spread  from  tree 
to  tree.  However,  one  of  the  most  distinguished  German  authori- 
ties upon  plant  diseases,  Borauer,  thinks  that  these  galls  are  sim- 
ply abnormal  deposits  of  woody  tissue  consequent  upon  the 
abrupt  bending  or  injury  of  the  roots  when  the  trees  are  planted. 
A  portion  of  his  account  is  here  translated  (Sorauer, ''  Handbuch 
der  Pflanzenkrankheiten,"  1886,  p.  737): 

»"  These  swellings  have  been  seen  by  me  mostly  upon  apples 
and  pears.  They  appear  generally  at  the  crown  of  the  roots  of 
young  trees,  the  enlargements  having  the  size  of  hazel  nuts  or 
walnuts.  In  older  specimens  they  may  attain  the  size  of  one^s 
fist.  Their  appearance  upon  the  younger  nursery  stock  is  gener- 
ally limited  to  the  crown,  but  not  unfrequently  they  are  found 
lying  deeper  in  the  earth,  or  even  upon  slender  one-year-old  roots. 
In  older  trees  they  are  much  less  frequent.  The  swellings  have 
been  found  only  upon  those  roots  which  lie  near  the  surface  of 
the  soil.  In  those  cases  in  which  the  galls  have  attained  con- 
siderable size,  a  decreased  growth  of  the  branches  of  the  trees 
may  be  noticed.  Apparently,  the  gall  absorbs  so  large  a  part  of 
the  nourishing  material  that  the  branches  suffer.  An  unfavor- 
able effect  of  these  galls  upon  the  roots  appears  to  be  a  decreased 
development  of  small  fibrous  roots.  This  is  especially  noticeable 
in  older  trees. 

"  The  color  of  the  gall  is  similar  in  its  younger  stages  to  that 
of  the  sound  root.  Later,  a  darker  color  appears,  in  consequence 
of  a  deposit  of  dead  material  which  forms  the  bark  of  the  gall. 
If  one  examines  the  galls  which  are  produced  upon  the  smaller 
roots,  it  will  be  seen  that  they  are  generally  located  upon  one 
side  of  the  root  body;  that  they  have  a  softer  tissue  than  the 
root,  but  that  their  color  within  is  perfectly  normal;  and  that 
they  also  possess  an  equal  amount  of  starch^  The  large  galls  are 
composed  of  hemispherical  growths  which  are  superseded  upon 
each  other  in  such  a  manner  that  the  surface  has  a  very  irregular 
granular  and  warty  appearance.     In  the  springtime  the  more 
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prominent  of  these  elevations  possess  a  light  brown  appearance 
and  a  perfectly  herbaceous  consistence.  .  .  A  croes-section  of 
the  gall  shows  an  irregular  fibrous  mass.  In  the  smallest  swell- 
ings on  the  most  slender  roots,  there  may  be  recognized  a  small 
dead  portion  in  the  center,  and  it  is  also  the  case  in  large  roots 
that  a  properly  made  cut  will  show  that  the  swelling  originated 
from  an  injury  to  the  woody  cylinder  of  the  root  during  the  first 
year  of  its  existence.  The  injury  may  consist  of  a  small  crack 
which  extends  from  the  outside  to  the  center  of  the  root  at  the 
time  when  the  latter  was  small,  or  the  root  during  its  first  year 
may  have  been  torn  and  thereupon  a  callus  appeared  over  the 
wounded  surface  and  this  callus  eventually  developed  into  a  root- 
gall.  The  manner  in  which  the  first  cracks  appear  has  not  been 
clearly  shown,  but  certain  indications  lead  to  the  belief  that  they 
may  be  caused  by  extremes  of  expansion  and  contraction.  There 
may  be  frequently  found  wedge-shaped  bodies  6f  parenchymatous 
tissue  in  the  rings  formed  during  the  first  and  second  years' 
growth  of  the  root.  These  bodies  (which  may  have  the  power  of 
forming  adventitious  buds)  must  show  fairly  deep  crevices  by 
the  alternate  expansion  and  contraction  of  the  tissues.  The  cir- 
cumstance  that  such  parenchymatous  wedges  may  also  appear 
upon  uninjured  roots  leads  to  the  conclusion  that  the  root-gall 
may  also  arise  without  injury  to  the  roots,  but  this  is  always  a 
more  rare  case.    .    .    . 

"  I  therefore  consider  the  root-gall  sb  a  swelling  which  ap- 
pears either  upon  the  body  of  the  root,  or  at  the  crown,  but  which 
is  not  caused  by  the  action  of  any  parasite.  In  the  decayed  sur- 
face tissues  of  the  galls,  many  organisms  may  be  found;  but  in 
the  sound  tissues  I  have  been  unable  to  discover  any  parasite. 
I  have  also  looked  in  vain  for  a  form  of  Plasmodium.  They  ap- 
pear to  be  caused  merely  by  an  abnormal  fiow  of  sap.  Instead  of 
the  uninterrupted  return,  to  the  ends  of  the  roots,  of  the  sap 
which  has  been  modified  by  the  stems  above  ground,  it  finds  a 
constriction.  This  may  be  due  to  an  injury  of  the  root,  or  to  its 
having  been  bent  at  an  acute  angle.  In  such  places  the  accumu- 
lation of  nourishing  sap  leads  to  the  excessive  growth  which 
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appears  to  consist  of  a  rich  callus  over  the  places  of  injury,  and 
in  the  case  of  bent  roots,  the  growth  appears  to  be  an  abnormal 
development  of  tissues  of  wood  and  bark.  The  younger  the  root 
is,  which  has  been  bent,  the  more  easily  the  crevices  may  appear 
which  lead  to  the  formation  of  the  above  mentioned  parenchyma- 
tous wedges;  an  expansion,  of  the  medullary  sheath  may  occur, 
and  the  formation  of  adventitious  buds  be  induced.  .  .  I  have 
.frequently  found  woody  bodies  entirely  isolated  from  the  woody 
cylinder  of  the  branches  of  various  trees,  especially  in  apples  and 
in  conifers.  These  bodies  were  buried  in  the  tissues  of  the  bark. 
Adventitious  buds  may  be  formed  easily  upon  the  roots  or  apples 
and  pears  since  root  cuttings  of  these  plants  will  frequently  pro- 
duce shoots.  Such  shoots  may  also  be  found  upon  the  more 
horizontal-growing  roots  of  these  trees,  even  when  they  are  not 
separated  from  the  parent  plant. 

"  The  formation  of  root-galls,  therefore,  does  not  appear  to  me 
more  strange  than  similar  swellings  which  are  so  commonly  seen 
above  ground.  At  first  thought,  it  would  seem  strange  that  these 
root  swellings  should  appear  so  much  more  frequently  In'  certain 
nurseries.  The  prevalence  of  the  attacks  and  the  season  of  their 
appearance  seem  to  indicate  a  parasitic  origin,  but  I  have  been 
unable  to  find  any  plants  or  animals  to  which  the  trouble  may  be 
ascribed.  The  examination  of  many  seedlings  from  nurseries 
upon  which  root-galls  had  been  commonly  observed  lead  me  to 
what  I  believe  to  be  the  true  explanation  of  this  disease,  which 
has  appeared  during  recent  years  in  so  many  different  localities. 
Specimens  of  diseased  and  healthy  roots  which  were  taken  from 
the  upper  part  of  the  root  system  show  that  they  have  been  well 
nourished  and  also  that  they  bear  many  sharp  angles,  which,  in 
some  cases,  have  led  to  the  growing  together  of  roots  that  have 
been  closely  pressed  together.  In  other  cases,  it  will  be  seen  that 
the  early  root  system  was  cut  back  closely  and  a  great  many  side 
roots  have  been  produced  near  the  cut  surfaces.  Since  the  young 
plants,  in  a  vast  majority  of  cases,  show  by  their  root  systems 
that  they  have  been  well  nourished,  it  may  well  follow  that  this 
good  nourishment  is  also  favorable  to  the  formation  of  root-galls. 
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The  disturbing  influence  may  be  aficribed  either  to  the  short  cut- 
ting of  the  roots,  or  to  the  bending  of  the  roots  when  the  plants 
were  set  into  the  ground.  If  one  watches  the  practices  of  the 
workman  in  transplanting  seedlings  in  nurseries,  an  explanation 
for  these  crooked  roots  may  be  very  easily  found,  frequently  the 
holes  are  too  shallow  to  receive  the  deeper  roots  of  the  plants. 
The  plant  is  therefore  pressed  into  the  soil  so  that  the  trunk  may 
be  set  at  the  desired  depth,  and  many  of  the  roots  are  more  <wr  less 
seriously  bent.  If,  at  the  same  time,  the  roots  are  pressed  in  a 
horizontal  direction,  or  if  they  are  bent  upon  a  large  curve,  this 
shallow  method  of  planting  is  not  followed  by  any  serious  conse- 
quences. The  steady  return  flow  of  the  nourishing  sap  should 
thereby  be  diverted  toward  a  more  free  production  of  side  roots, 
especially  from  the  main  roots  which  have  been  but  moderately 
bent;  but  in  case  the  plant  has  been  pressed  into  the  soil  so  that 
the  root  makes  a  short  and  sharp  turn,  then  the  flow  is  so  great 
that  an  abnormal  deposit  of  material  may  easily  induce  the  form- 
ation of  root-galls. 

"  It  is,  therefore,  just  these  improved  methods  of  culture,  the 
fertilizing  and  cultivation  of  the  soil  used  for  nursery  purposes, 
and  the  methods  which  nurserymen  have  of  growing  seedlings 
rapidly  (because  in  this  manner  stronger  trees  are  produced), 
which  bring  about  the  conditions  under  which  the  root-gall  is 
found. 

'^  The  experiment  should  be  made  of  growing  stock  after  it  has 
been  pruned  in  various  ways,  and  with  different  methods  of  trans- 
planting." 

It  seems  to  have  been  generally  assumed  that  this  root-gall  is 
a  specific  disease  and  due  to  some  fungous  parsBite,  and  upon 
this  assumption  various  fungicidal  dressings  of  the  roots  have 
been  advised  (see,  for  example.  Bulletin  74).  The  only  actual 
experiments  which  I  know  to  have  been  reported,  in  this  country, 
are  by  W.  E.  Smith,  Napa,  California,  and  W.  A.  Yates,  Brenham^ 
Texas.  Mr.  Smith  presented  his  results  before  a  recent  meeting 
of  the  Fruit  Growers'  Convention.  I  reprint  the  paper  as  it  waa 
published  in  the  California  Fruit  Grower  (Dec.  15, 1894,  p.  481): 
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"  The  principal  damage  from  root-knot  appears  to  occur  only 
when  the  knots  approach  the  crown  of  the  root;  when  they 
encircle  the  crown  of  the  root  the  tree  is  hardly  worth  saving. 
Hence,  where  root-knots  exist  they  should  be  destroyed  early,  at 
least  before  they  encompass  the  root  crown. 

"  Methods  of  Work. —  As  to  the  method  of  the  work  I  will  say, 
that  as  fast  as  the  knots  were  uncovered  by  the  man  with  shovel 
and  trowel,  I  followed  with  brace  and  bit  and  a  large  bottle  of 
concentrated  solution  of  bluestone  [sulphate  of  copper].  In  the 
cork  of  the  bottle  a  quill  is  fixed  to  guide  the  fluid  easily  into  the 
bored  holes.  After  two  days'  work  the  method  of  treatment  was 
modified. 

"A  Phenomenon. —  A  curious  and  interesting  thing  occurred. 
I  noticed  that  the  leaves  on  certain  branches  of  trees  treated  the 
first  day  had  turned  very  dark,  with  a  sort  of  coppery  tint  which 
was  very  noticeable.  The  leaves  dried  up  shortly  and  fell  off, 
leaving  the  branches  naked,  while  other  branches  on  the  same 
tree  retained  their  green  leaves.  Not  one  tree  only,  but  a  score 
of  them  were  showing  this  strange  effect  of  the  cupric  solution. 
With  those  dead,  copper-hued  leaves  before  my  eyes,  there  was 
little  room  for  doubting  that  the  cupric  fluid  had  thus  quickly 
entered  into  the  circulation  of  the  tree.  It  must  have  done  so  to 
produce  the  effect  observed.  And  it  must  have  gone  up  at  a 
season  when  we  speak  of  the  sap  slb  going  down.  I  was  a  little 
scared  at  this  phenomenon  and  modified  my  treatment  by  striking 
off  the  knots  and  puncturing  the  diseased  wood,  especially  the 
core  of  the  knot,  with  a  sharp,  pointed  iron,  then  applying  the 
cupric  solution  with  a  swab,  in  this  way  avoiding  a  too  excessive 
quantity  of  the  fiuid  penetrating  the  fiber  of  the  tree.  However, 
in  the  light  of  future  events,  there  seemed  to  be  no  need  of  this 
precaution.  The  trees  thus  curiously,  and,  it  would  seem  seri- 
ously affected,  were  all  right  in  bud,  leaf,  blossom  and  fruit  in  the 
spring  and  summer  following.  They  have  shown  no  signs  of 
injury  since,  but  on  the  contrary  seem  to  have  taken  on  a 
healthier  tone  than  the  other  trees,  so  that  I  now  believe  the 
treatment  by  boring  is  perfectly  safe,  if  done  in  September  or 
October.    I  could  not  vouch  for  it  at  other  seasons  of  the  year. 
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"  Pinal  Results. —  After  two  years,  not  one  of  the  200  trees  has 
died.  Every  tree  treated  was  marked  by  tying  a  strip  of  cotton 
cloth  on  a  south  side  branch  next  to  the  trunk  of  the  tree.  These 
marks  still  remain.  Only  last  week  I  dug  away  the  earth  from 
about  twenty  of  these  marked  trees,  and  found  dead  knots  only — 
a  specimen  of  which  I  brought  with  me,  that  members  of  this 
convention  interested  might  see  for  themselves.  The  trees 
treated  for  root-knot  now  look  as  clean  and  healthy  as  those  not 
treated  —  no  difference  can  be  seen  —  they  all  made  a  splendid 
growth  last  year  and  no  finer  trees  can  be  seen  in  our  section  of 
the  same  age.  In  the  light  of  these  facts,  I  consider  the  treat- 
ment with  bluestone,  in  the  manner  herein  described,  a  success. 
Even  if  the  knots  should  reappear  after  three  or  four  years,  it 
would  still  be  profitable  to  apply  this  remedy  to  keep  the  knot 
growth  in  check.  The  cost  of  application  need  not  be  more  than 
three  to  five  cents  a  tree,  and  the  ^uestone  used  is  so  trifling  in 
quantity  that  it  need  not  be  considered  in  the  bill  of  exi)en8e.  My 
treatment  of  root-knot  has  always  been  in  the  fall  months  of  the 
year.  Whether  other  seasons  would  do  as  well  or  better  I  am  not 
prepared  to  say. 

"  Suggestions. —  In  using  this  remedy,  my  advice  is  to  make 
the  bluestone  solution  as  strong  as  the  water  will  dissolve. 

"  In  applying  the  solution  be  sure  that  it  penetrates  the  core 
of  the  root-knot.         ; 

'^  If  the  knot  is  on  the  main  stem  of  the  root,  so  as  to  be  easily 
accessible,  I  would  advise  to  knock  it  off  and  puncture  the  soft 
core  repeatedly  with  any  pointed  implement.  Then  apply  the 
solution  with  a  swab.  Be  sure  to  have  the  solution  penetrate  the 
diseased  wood.'* 

This  experiment,  as  here  reported,  is  by  no  means  a  proof  that 
the  sulphate  of  copper  is  a  cure  for  the  root-gall.  Mr.  Smith 
simply  reports  that  the  treated  roots  did  not  again  develop  galls; 
but  if  Sorauer's  hypothesis  of  the  formation  of  these  galls  is  cor^ 
rect,  we  should  expect  that  they  would  not  return  if  once  removed, 
Mr.  Smith  should  have  left  some  trees  untreated  from  which  the 
knots  had  been  removed;  and  he  should  also  have  determined  if 
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trees  from  which  the  knots  were  not  removed,  tend  to  develop 
«till  more  knots.  Mr.  Smith's  paper  brought  out  a  discussion 
from  Mr.  Yates,  the  larger  part  of  which  I  am  glad  to  quote 
{California  Fruit  Growery  Feb.  9,  1895,  111),  particularly  as  his 
conclusions  are  essentially  like  those  of  Sorauer: 

"  In  common  with  many  other  horticulturists,  Mr.  Bmith  as- 
sumes the  root  tumor  to  be  a  disease,  which  in  the  strictest  sense 
of  the  word  it  is  not,  as  the  tumors  when  first  foimed  are  com- 
posed of  healthy  cellular  tissue;  disease  being  afterwards  super- 
induced by  the  abnormal  condition  of  the  enlargements  interfer- 
ing with  the  proper  functions  of  the  sap  in  regard  to  circulation. 

"  My  first  investigations  of  tumor  were  made  with  the  idea  that 
possibly  such  curious  growths  resulted  from  an  inherited  cause, 
or  were  perhaps  the  work  of  minute  fungi  and  therefore  conta- 
gious; so  I  budded,  grafted  and  inoculated  unaffected  from 
affected  trees,  but  all  to  no  purpose;  the  tumors  refused  to  be 
reproduced.         ^ 

"But  while  investigating  along  this  line,  I  noticed  that 
wherever  the  free  circulation  of  sap  under  certain  conditions  had 
been  checked  or  impeded,  it  was  no  uncommon  thing  to  see  some 
of  these  tumors  commence  to  form,  and  several  years'  observation 
has  but  served  to  convince  me  that  they  are  primarily  caused, 
either  by  impeded  circulation  of  sap  and  consequent  disorgani- 
zation of  the  sap  vessels  and  surrounding  tissues,  or  by  a  lack 
of  equality  in  the  absorption  of  moisture  by  the  roots  and  its 
transpiration  by  the  leaves  and  branches. 

"  In  the  first  instance,  the  sap  being  forced  out  of  its  regular 
channels  and  unable  under  these  changed  conditions  to  perform 
its  proper  functions,  commences  to  throw  out  callus  formations, 
which  enlarge  very  rapidly  owing  to  the  amount  of  sap  forced 
into  them  through  what  is  generally  known  as  the  core  of  the 
knot.  This  mass  of  callused  matter  thus  irregularly  formed 
becomes  after  a  time  diseased,  and  it  is  at  this  stage  that  the 
fungus  growths  have  been  found  which  have  led  many  investi- 
gators into  the  error  of  supposing  these  tumors  to  be  the  result 
of  fungi.     The  causes  of  this  impeded  circulation  are  many; 

28 
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among  which  may  be  mentioned,  grafting  and  budding,  when 
there  exists,  as  is  often  the  ease,  a  disparity  in  size  oir  lack  of 
affinity  between  ficion  and  stock;  and  abrasions  or  woundfl  of  any 
kind  made  on  the  tree  beneath  the  ground  surface. 

**  In  the  second  instance  the  lack  of  harmony  between  root  and 
branch  may  be  caused  by  an  unseasonable  loss  of  foliage,  either 
through  severe  summer  pruning,  or  the  killing  of  the  yoong 
growths  by  a  late  freeze.  The  means  of  transferring  the  moisture 
absorbed  by  the  roots  being  thus  suddenly  cut  off,  the  sap  cells  in 
the  lower  portion  of  the  tree  become  congested,  resulting  in  the 
ruptures  that  cause  the  formation  of  the  callus  knots,  or  tumors. 

"  As  to  the  remedy  for  these  tumors,  I  have  always  found  cut- 
ting them  off  quite  effective  if  taken  in  time,  and  when  the  work 
has  been  well  done  I  have  seldom  seen  a  return  of  the  knots;  it 
is  well  to  cover  the  wounds  thus  made  with  grafting  wax  or  any 
substance  that  will  answer  the  purpose  of  excluding  the  air  with- 
out injuring  the  tree. 

"Prom  my  present  knowledge  of  root  tumors  I  fail  to  see 
where  Mr.  Smith's  solution  of  bluestone  remedy  can  be  of  much 
benefit.  Regarding  the  dead  knots  he  found  on  trees  previously 
treated  with  this  remedy,  I  may  say  I  have  frequently  noticed 
the  same  thing,  as  in  many  cases  the  tumors  when  partly  rotten 
became  detached  from  the  tree,  often,  however,  leaving  a  canker 
spot  that  later  may  endanger  the  life  of  the  tree  affected,  if  not 
attended  to. 

"  I  have  more  commonly  met  with  these  tumors  on  peadu 
plum  and  apple,  but  also  occasionally  on  over  thirty  other  spe- 
cies of  fruits,  shade  trees  and  evergreens.'' 

The  conclusion  of  the  whole  matter,  then,  as  we  now  undw- 
stand  it,  is  that  these  root-galls  are  not  the  work  of  a  parasite, 
but  are  a  malformation  following  some  injury  of  the  root  or 
some  uncongenial  condition  in  soil  or  treatment.  The  galls  may 
seriously  interfere  with  the  nutrition  of  the  plant,  in  many  cases 
causing  it  to  become  weak  and  sickly.  It  is  probable  that  the 
trouble  is  not  communicable,  and  that  cutting  off  the  gall  averts 
further  trouble  from  that  source.  As  a  precautionary  measure, 
however,  we  much  prefer  to  plant  only  trees  with  perfectly  clean 
and  normal  roots. 
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V.  ARE  DEWBERRIES  WORTH  GROWING? 
•Jearly  five  jears  ago,  we  pablished  a  bulletin  (No.  34}  npon 
■  dewberry  and  concluded,  from  the  resnlts  of  our  experi- 
nta  and  inquiry,  that  there  18  a  future  for  the  berry  for  com- 
I'cial  purposes.  There  was  a  brisk  demand  for  the  bulletin,, 
gely  due,  it  seems,  to  the  novelty  of  the  subject;  bat  it  ap- 


fare  to  have  had  comparatively  little  immediate  effect  in  en- 
turaging  the  cultivation  of  the  fruit.  The  dewberry  is  bo  unlike 
1  other  small  fruits  in  its  habit  of  growth,  that  growers  seem 
)  be  slow  to  learn  how  to  handle  it;  and  many  of  them  are  no 
oubt  prejudiced  against  it  because  the  species  is  bo  common, 
ad  often  bo  troublesome,  in  old  fields  and  vineyards.     The  rasp- 
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berry  and  blackberry  have  had  a  similar  history,  and  the  preju- 
dices against  them  are  only  recently  oatgrown.  Here  and  there, 
a  person  has  studied  the  dewberry  and  has  f oand  it  to  be  a  vala- 
able  addition  to  the  market  fruits  of  early  summer.  I.  A.  Wil- 
cox, of  Portland,  Chautauqua  County,  is  one  of  these,  and  he 
read  a  paper  commending  the  berry  to  the  Western  New  York 
Horticultural  Society  last  winter.  I  know  Mr.  Wilcox's  planta- 
tion, and  am  convinced  that  the  dewberry  is  in  acquisition  to 
him.  As  our  bulletin  is  now  out  of  print,  I  shall  make  a  few 
extracts  from  it  and  give  some  further  directions  for  the  growing 
of  the  plant. 

Of  the  dozen  or  twenty  varieties  of  dewberries  which  have  been 
named  and  introduced,  only  two,  the  Lucretia  and  Bartel,  have 
gained  wide  prominence.  In  fact,  there  may  be  said  to  be  only 
one  leading  variety,  and  that  is  the  Lucretia,  and  it  is  the  only 
one  which  has  been  well  tested  in  New  York.  The  full  history  of 
this  and  others  is  given  in  the  Bulletin  34.  The  dewberry  bears 
the  fruit  upon  the  canes  of  last  jear's  growth,  the  same  as  rasp- 
berries and  blackberries  do.  These  canes  are  long  and  weak  and 
naturally  lie  perfectly  prostrate  on  the  ground.  "  There  are  several 
methods  of  training  the  Lucretia  dewberry,"  we  wrote  in  1891. 
"  It  is  commonly  allowed  to  lie  upon  the  ground.  The  canes  are 
cut  back  to  three  or  four  feet  in  length  in  the  same  manner  as 
blackberry  and  raspberry  canes  are  treated,  and  if  the  best  results 
are  expected  the  canes  should  be  thinned  to  four  or  live  in  a  hiD. 
The  canes  are  usually  allowed  to  branch  freely,  although  it  is  evi- 
dent that  some  checking  of  the  growth  may  often  be  essential  to 
good  results.  A  mulch  is  often  placed  under  them  to  keep  the 
berries  clean  and  to  retard  the  weeds.  When  this  is  applied,  the 
vines  are  raised  with  a  fork.  A.  M.  Purdy  *  recommends  two 
stakes,  one  to  hold  the  bearing  cane,  and  one  the  growing  cane. 
This  implies  that  only  one  cane  is  to  be  allowed  to  fruit 
each  year.  This  method  does  not  appear  to  be  in  practice  and 
it  [is  ^doubtful  if  it  has  anything  to  recommend  it.  Trellises 
and  racks  of  various  kinds  have  been  devised.  In  our  plantation 
of  Lucretia  we  have  tried  three  methods  of  training.  In  one 
portion  of  the  plantation  the  plants  are  allowed  to  lie  upon  the 
ground  without  mulch,  and  the  canes  are  cut  off  when  three  or 

'Small  Frait  Instruotor,  94  (1S87) ;  Pop.  Oard.  ii.  100»  160. 
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four  feet  long.  Another  portion  is  trained  npoD  a  common  grape 
trellie  of  tliree  wires,  the  canee  being  tied  to  the  wires  the  spring 
of  the  bearing  year  by  means  of  wool  twine.  In  the  third  portion 
the  vines  lie  upon  a  flat  racb  standing  18  inches  above  the  ground, 
and  made  of  light  slats  laid  crosswise  the  row  and  resting  upon 
beats  at  the  sides.  There  has 
been  no  gain  in  prodnctive- 
ness  or  earlinese  npon  the 
trellieedorracfaed  plants ;  the 
only  advantages  have  come 
from  the  greater  ease  of 
picking  and  cultivating  and 
the  less  amount  of  room 
occupied.  And  these  advan- 
tages are  considerable,  and 
seem  to  me  to  warrant  the 
adoption  of  some  simple 
trellis,  preferably  a  wire 
trellis,  in  garden  culture. 
Whether  it  would  pay  in 
field  or  market  culture  is  a 
question  which  must  be  de- 
termined by  the  grower  him- 
self. The  labor  of  tying 
the  canes  to  the  wires  is 
'  somewhat  onerous,  but  it  is 
needed  only  once  in  the  sea- 
son. This  training  does  not 
interfere  with  covering  for 
winter  protection,  for  the 
young  or  growing  canes  are 
allowed  to  lie  upon  the 
ground  and  are  tied  up  the 
following  spring.  If  the 
canes  interfere  with  eultiva 

tion  while  growing  they  can  ]»._D«i>.rTh,on»wire*irwB. 

be  placed  lengthwise  the  row 
with  a  rake  or  they  can  be  thrown  over  the  lowest  wire.    After  the 
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■canes  have  borne,  they  are  cnt  out,  in  the  pame  tuanuer  ae  the 
canee  of  raspberries  and  blackberries."  Mr.  Wilcox  trains  to  three 
strands  of  No.  13  wire,  the  top  strand  being  three  feet  from  the 
ground. 

Upon   several    accounts,   however,   I  prefer  tying  the  canes  to 
stakes  as  shown  in  Fig.  132.     Three  or  four  canee  may  be  allowed 
to  grow  from  each  plant,  and  these  are  tied  to  the  stakes,  with  wool 
twine  or  willow  tbongs,  two  or  three  times  during  the  season,  as 
they  grow.     The  canes  may  ha  left  on  the  stakes  all  winter,  although 
it  is  better,  particnlarly  in  exposed  localities,  to  lay  them  down  late 
in  fall.     Whilst  the  year<>ld  canes  are  bearing  fruit,  the  new  ones 
are  growing  on  the  ground.     As  soon  as  the  fruit  is  removed,  the 
old  canes  are  cut  out  and  the  new  oi  es  are  tied  op  for  the  remainder 
of  the  season.     To  prevent  the  breaking  of  these  jonng  canes  by 
the  early  cultivating,  it  is  necessary  to  turn  them  lengthwise  the 
row  with  a  fork.     If  they  become  very  strong  and  if  the  land  gets 
weedy,  it  may  be  advisable  to  tie  up  these  young  canes  along  with 
the  old  ones  before  the  fruit  is  picked.     On  the  other  hand,  if  the 
land  is  clean,  so  that  much  cultivating  or  hoeing  is  unnecessary,  the 
new  canes  may  be  allowed   to  lie  on  the  ground 
throughout  the  entire  seasun.     This  is  scarcely  ad- 
visable, however,  for  they  are  likely  to  make  a  weuk 
and  soft  growth  in  weeds  and  grass  and  shade,  and 
the  ground  cannot  receive  the  attention  which  it 
should  have.    Some  persons  tie  dewberries  to  a 
woven  wire  screen,  as  seen  in  Fig.  133.     This  is  a 
neat  practice  for  a  few  vines  in  the  garden,  bat  is 
too  expensive  for  the  field,  and  the  spaces  in  the 
screen  are  not  large  enough  to  allow  of  the  easy 
movement  of  the  hand  through  it  when  tying  and 
picking. 

The  one  great  merit  of  the  dewberry  is  the  earli- 
ness  of  the  fruit.  The  fruit  is  indistingnishable 
184.  Lucretto  aBw-from  the  blackberry  by  the  general  public,  and  it 
is  ten  days  and  often  two  weeks  earlier  than  the 
standard  varieties  of  blackberries.  "  Dewberries,  raspberries,  and 
blackberries  grow  side  by  side  in  our  plantations,  and  we  have  bad, 
therefore,  a  good  oppoitunity  to  observe  the  earliness  of  the 
Lucretia.     This  year  (189!)  the  first  ripe  raspberries  —  Marlboro 
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:and  Baucocas  —  were  ^obtained  July  4.  At  this  time  a  few  dew- 
berries were-  about  fully]  grown  and  had  turned  red.  July  8  a  few 
dewberries  were  secured.  July  11  dewberries  on  some  of  the  vines 
were  ripening  rapidly,  and  at  this  time  Ada  raspberry  was  just 
ripening  and  Doolittle  and  Souhegan  were  in  their  prime.  July  16 
^arly  Harvest  blackberry,  our  earliest  sort,  gave  its  first  ripe  fruits, 
while  the  first  picking  of  Agawam  was  not  obtained  until  July  22. 
•July  16  there  ^ere  no  flowers  to  be  found  upon  the  dewberries,  but 
the  blackberries  were  still  blooming  freely.  A  week  later,  pickings 
from  the  dewberries  had  practically  ceased.  It  will  be  seen,  there- 
fore, that  the  dewberries  ripen  with  the  earliest  black  raspberries. 
But  it  must  be  said  that  there  is  a  great  variation  in  the  time  of 
ripening  between  different  plants,"  a  fact  which  is  due  to  natural 
variation  in  the  character  of  the  variety.  In  propagating  the  dew- 
berry, it  is  important  that  only  those  plants  which  bear  large  and 
nniform  fruits  shall  be  chosen  for  parents. 

In  quality,  the  Lucretia  dewberry  is  probably  inferior  to  the 
best  blackberries.  The  canes  are  also  rather  more  tender,  but 
they  are  so  easily  laid  down  and  covered  that  this  is  not  a  seri- 
ous objection.  The  berries,  on  well  grown  plants;  are  large  and 
handsome,  glossy-black,  and  firm  enough  for  shipping.  The  dew- 
berry is  not  so  heavy  a  cropper  as  the  blackberry.  Fifty  to  sixty 
bushels  per  acre  may  be  considered  to  be  a  fair  crop.  To  secure 
this  yield,  the  rows  should  stand  about  three  and  a  half  feet 
apart,  and  the  plants  from  two  to  three  feet  in  the  row. 

The  Lucretia  is  the  only  variety  which  I  can  confidently  recom- 
mend for  this  state,  although  I  should  like  to  see  the  Bartel 
given  some  attention.  All  the  dewberries  propagate  by  rooting 
at  the  tips  and  joints  of  the  canes,  and  they  are  therefore  easily 
increased  by  any  grower. 

In  order  to  bring  the  gist  of  the  entire  dewberry  question  to 
the  reader's  attention,  I  will  reprint  the  conclusions  of  Bulletin 
34,  adding  the  results  of  later  experience: 

1.  The  cultivated  dewberries  represent  three  distinct  species 
of  rubus  or  bramble,  and  two  well  marked  botanical  varieties. 
It  is  therefore  reasonable  to  expect  that  different  managements 
may  be  required  in  the  different  classes,  or  at  least  that  various 
results  will  be  obtained  from  their  cultivation. 
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2.  The  botanical  types  to  which  the  cultivated  dewberries 
belong  are  theee: 

I.  The  northern  dewberry,  or  Rubus  Canadensis.    To  this  type 
belong  the  Windom,  Lncretia's  Sister,  and  Geer. 

(a)  The  Lucretia  sub-type,  or  variety  roribaccuSf  com- 

prising the  Lucretia. 

(b)  The  Bartel  sub-type,  or  var.  invisus.   To  this  belong 

Bartel  or  Mammoth,  General  Grant,  and  Never 
Fail. 

II.  Southern  dewberry,  or  Rubus  trivialis.  Here  belong  Mana- 
tee, Bauer,  Wilson's  White,  and  Austin,  and  probably 
Fairfax. 

III.  The  western  dewberry  or  Rubus  vitifoUus  (known  also  as 
R.  ursinus).  Here  belong  the  varieties  known  as  Aughin- 
baugh  (one  of  the  reputed  parents  of  the  Loganberry)^ 
Skagit  Chief,  Belle  of  Washington,  and  Washington 
Climbing.  None  of  these  berries  have  been  well  tested 
beyond  the  Pacific  coast  region. 

3.  The  dewberries  are  distinguished  from  the  blackberries  by 
a  true  trailing  habit,  cymose  and  few-flowered  inflorescence,  and 
the  habit  of  propagating  by  means  of  "  tips."  Like  the  black- 
berries and  raspberries,  they  bear  their  fruit  upon  canes  of  last 
year's  growth,  and  these  canes  die  or  become  weak  aftfer  they 
have  fruited.  They  are  propagated  by  means  of  "  tips  "  and  root 
cuttings. 

4.  The  peculiar  merits  of  the  dewberries  as  cultivated  fruits 
are  earliness,  large  size  and  attractive  appearance,  and  the  ease 
with  which  they  may  be  protected  in  winter. 

5.  The  peculiar  demerits  of  the  dewberries  are  the  failure  of 
the  flowers  to  set,  the  formation  of  nubbins,  and  the  difficulty  of 
picking  the  fruit.  There  is  no  positive  method  known  by  which 
the  first  two  difficulties  can  be  overcome,  and  the  causes  of  them 
are  unknown,  but  there  is  reason  to  believe  that  tying  up  the 
canes,  and  pruning  and  thinning  will  tend  to  make  the  plant  pro- 
ductive.    The   labor  and   unpleasantness  of  picking  may  be 
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avoided  by  training  the  plants  on  a  rack  or  trellis,  or  npon  stakes, 
and  by  keeping  them  well  pruned. 

6.  Various  methods  of  training  and  cultivation  are  advised. 
In  the  earlier  methods,  the  plants  were  generally  set  about  the 
«ame  distance  as  blackberries  (3x7  or  4x7)  and  the  canes  are 
allowed  to  lie  upon  the  ground,  being  headed  in  when  they  reach 
about  three  feet  in  length.  A  mulch  of  straw  beneath  the  canes 
was  sometimes  used  to  keep  the  berries  clean  and  render  picking 
pleasanter.  At  present,  the  canes  are  either  trained  on  a  two- 
wire  or  three-wire  trellis,  or  tied  to  stakes,  and  the  plants  are 
«et  in  rows  which  are  three  or  four  feet  apart.  Only  three  to  six 
fruiting  canes  should  be  allowed  to  the  plant.  Some  varieties, 
particularly  Windom  and  Bartel,  appear  to  do  best  if  the  fruit  is 
shaded. 

7.  About  twenty  varieties  of  dewberry  have  been  named  and 
more  or  less  disseminated  during  the  last  twenty  years.  Of  these 
four  have  gained  more  or  less  prominence  east  of  the  Rocky 
Mountains,  and  are  found  to  possess  decided  merits  in  certain 
places.  This  is  a  fair  proportion  of  good  varieties  to  inferior 
ones,  as  indicated  by  the  annals  of  other  fruits.  These  four  are 
Lucretia,  Bartel,  Windom  and  Manatee. 

8.  Many  persons  have  found  dewberry  culture  to  be  profitable. 
This  is  evidence  that  the  fruit  is  an  acquisition.  But  it  has  not 
yet  found  general  favor,  and  it  is  probable  that  it  will  never 
become  as  popular  as  the  blackberry.  Only  the  Lucretia  is  well 
known  in  New  York. 

9.  The  Windom  possesses  promise  for  the  northwest.  It  is  a 
native  of  Minnesota.  It  has  not  yet  been  tested  to  any  extent 
elsewhere.  It  appears  to  demand  partial  shade  for  the  best 
49uccess. 

10.  The  Lucretia  has  been  found  to  be  a  desirable  and  profit- 
able fruit  in  many  places  over  a  large  extent  of  territory,  and  it 
is  therefore  safe  to  conclude  that  its  range  of  adaptation  is  large. 
Many,  however,  have  failed  with  it.  It  appears  to  be  variable 
and  many  of  the  plants  are  worthless.    It  is  sometimes  seriously 
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attacked  by  anthracnoee  and  by  a  bramble  rust.    The  Lucretia  » 
a  native  of  West  Virginia. 

11.  Bartel  has  found  great  favor  with  some  growers  in  the 
west,  from  Wisconsin  to  Nebraska.  It  has  not  succeeded  well 
in  the  east  so  far.  The  variety  known  as  Mammoth  appears  to  be 
identical  with  Bartel.    It  is  native  to  southern  Illinois. 

12.  Manatee  is  said  to  be  valuable  for  the  south.  It  is  a  form 
of  Rubus  trivialis,  and  was  found  in  Florida.  Other  types  of  this 
southern  species  are  no  doubt  destined  to  be  very  useful. 

VI.  THE  GOUMI,  ELM  AGNUS  LONQIPES.^ 

Much  has  been  said,t  during  the  past  five  years,  about  the 
goumi,  all  of  which  is  deserved.  It  is  a  graceful  and  handsome 
bush  of  five  or  six  feet  high,  bearing  a  profusion  of  silvery-white 
leaves  and  most  abundant  crops  of  cinnabar-red  and  gold-flecked 
berries.  Whether  considered  for  ornament  or  for  fruit,  it  is  one 
of  the  best  of  the  many  excellent  shrubs  which  have  come  to  as 
from  Japan.  Its  silken-gray  foliage  is  of  a  kind  which  is  always 
desirable  in  shrubberies,  and  of  which  we  have  little  in  our  natiye 
flora.  The  bush  is  as  hardy  as  an  apple  tree.  It  stood  the  past 
winter  in  western  New  York  without  a  blemish.  It  is  enormoofily 
productive  of  fruit,  and  the  berries  are  a  delight  to  look  aiK>n, 
even  if  one  does  not  desire  to  eat  them.  At  flrst,  these  berries  are 
very  astringent,  but  when  they  are  fully  ripe  and  soft,  they  have  a 
juicy  piquancy  which  I  enjoy.  I  have  not  tried  them  for  culinary 
purposes,  but  it  is  said  that  they  may  be  used  for  sauces  and  pies 
and  in  the  many  ways  in  which  cranberries  are  so  delicious.  The 
fruits  begin  to  ripen  the  first  days  of  July  in  western  New  York, 
and  they  continue  upon  the  bush  for  three  weeks,  much  to  the 
delight  of  birds. 

*  ProDOUDced  lon-gi-pees.  Tbe  name  means  ''  long- footed/'  that  is,  long- 
stemmed,  and  refers  to  the  frait  stems. 

t  For  illnstnited  accounts  of  it,  see  Garden  and  Foretty  i.  499  (1889);  AwuHcmm 
Garden,  xi.  565  (1890) ;  Van  Denian,  Rept.  Dept.  Agric,  1890,  423,  colored  pUie 
(under  the  name  of  Elceagnus  pungens)  ;  Orchard  and  CUirden,  xiv.  157  (1892); 
Gardening,  i.  275,  277  (1893). 
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I  da  not  know  when  this  delightfnl  bush  first  came  to  this 
<;ountry.  William  Falconer  wrote  in  1893  (Oardening^  i.  275)  that 
^'although  it  has  long  been  cnltiyated  in  gardens,  it  is  only  within 
the  last  few  years  that  its  merits  have  been  generally  appreciated, 
and  it  has  become  in  mnch  demand."  It  could  not  have  been  a 
very  old  resident  of  American  gardens.  It  seems  to  have  been 
first  brought  prominently  to  notice  in  England  in  1873,  by  an 
illustration  and  description  in  Oardener^s  Chronicle,  by  Maxwell 
T.  Masters.  The  species  was  described  by  Asa  Gray  in  1859. 
Maximowicz  (Bull.  Acad.  Imper.  Sci.  St-  Petersburg,  vii.  560, 
1870)  divides  the  species  into  four  varieties,  two  of  which  bear 
edible  fruit.  The  form  which  is  grown  in  this  country  is  the 
variety  hortetms,  characterized  by  spineless  branches,  elliptical 
leaves,  very  long  fruit-stems,  and  large  edible  fruit.  In  nurseries^ 
the  plant  is  sometimes  called  Elwagnus  edulis. 

The  goumi  grows  readily  from  seeds.  These  should  be  sown 
or  stratified  in  summer,  before  they  become  dry,  and  allowed  to 
freeze  the  following  winter.  The  next  spring,  they  should  germ- 
inate freely.  Cuttings  of  the  half-ripened  wood  strike  readily 
in  June  oc  July,  if  handled  in  frames.  As  soon  as  attention  is 
given  to  cultivation  and  selection,  we  may  expect  the  goumi  to 
become  prized  for  the  edible  qualities  of  its  fruit. 

VII.  THE  WINTER  INJURIES. 

The  past  winter  was  unprecedentedly  severe  upon  vegetation 
throughout  the  state.  In  most  parts,  all  stone  fruits  were  much 
injured.  Only  sour  cherries  seem  to  have  escaped  the  havoc,  and 
^ven  they  are  not  a  heavy  crop.    Pears  were  also  seriously  hurt 

The  University  premises  are  not  ideal  lands  for  the  tenderer 
fruits.  The  location  is  too  high  and  bleak,  and  it  is  too  far  re- 
moved from  the  infiuence  of  Oayuga  lake.  The  condition  of  the 
stone  fruits,  particularly  of  peaches,  in  the  Ck>rnell  plantations  is 
not  an  accurate  guide  to  the  conditions  in  the  more  favored  fmit 
sections;  yet  a  brief  discussion  of  the  winter  injuries  to  fmits  at 
this  place  may  have  some  points  of  usefulness. 
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At  the  autset,  it  should  be  said  that  the  phenomenal  injury 
wrought  by  last  winter  was  probably  not  wholly  the  result  of  low 
temperature.  The  drought  of  the  last  summer  and  fall  no  doubt 
augmented  the  injury.  It  is  well  known  that  trees  suffer  more 
from  cold  weather  when  the  ground  is  very  dry.  I  have  compiled 
some  figures  from  the  reports  of  our  meteorological  bureau  to 
show  the  conditions  existing  last  winter.  It  will  be  seen  that  the 
total  rainfall  for  last  year  was  about  twenty-eight  and  a  half 
inches,  whilst  the  normal  precipitation  is  thirty-five  to  forty 
inches.  During  the  period  from  July  to  December,  inclusive,  of 
1895,  the  rainfall  was  less  than  sixteen  inches^  which  is  two  and 
a  third  inches  below  the  rainfall  of  the  like  period  of  1894,  even 
though  that  period  was  also  a  very  dry  one. 

There  are  probably  two  ways  in  which  the  effects  of  a  drought 
augment  winter  injuries.  In  the  first  place,  the  tree  is  probably 
weakened  in  vitality  by  an  excessively  dry  season,  and  is  thereby 
unable  to  endure  so  great  exposure  to  cold.  In  the  second  place, 
there  is  evaporation  of  moisture  from  trees  during  the  winter 
season,  and  if  the  ground  is  very  dry  this  loss  cannot  be  readily 
met;  and  the  tree  thereby  "  freezes  dry,"  a  condition  which  every 
nurseryman  knows  is  generally  fatal  to  trees.  The  extent  to 
which  loss  of  moisture  may  take  place  through  the  bark  of  dor- 
mant twigs  may  be  determined  by  cutting  off  the  twigs  and 
quickly  sealing  over  the  ends  with  wax,  weighing  them,  and  then 
detecting  the  loss  in  weight  from  time  to  time.  The  following 
figures  of  such  measurements  will  serve  to  emphasize  the  fact 
that  moisture  is  lost  from  winter  twigs,  although  they  are  not 
designed  to  show  the  actual  rate  of  this  loss  when  the  twigs 
occupy  their  natural  position  on  the  tree. 

April  7th,  a  cion  of  apple  weighing  4.425  grams  was  placed  on 
a  balance,  and  the  loss  by  evaporation  measured  at  intervals  dur- 
ing three  days.  The  cut  end  of  the  cion  was  sealed  with  wax  to 
confine  evaporation  to  that  which  may  take  place  through  the 
bark.  The  balance  or  scales  was  placed  in  a  living  room,  where 
the  readings  could  be  taken  at  frequent  intervals.    It  will  be 
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noticed  that  the  rate  of  evaporation  was  nearly  constant,  aver- 
aging about  i  centigram  per  hour. — 
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4.4:95  grams. 

1  eg. 

6  eg. 

2  eg. 

5  eg.  2  eg. 

5  eg. 

4  eg 

2  eg. 

2  eg. 

4  eg. 

2  eg. 

2  eg. 

8  eg. 

Stog. 

.068 

It  has  been  said  that  the  rate  of  the  loss  of  moisture  from  trees 
in  winter  determines  the  relative  hardiness  of  different  varieties 
of  apples,  and  of  some  other  fruits.  The  following  table  shows 
studies  of  twigs  of  varieties  of  different  degrees  of  hardiness,  but 
it  will  be  seen  that  the  per  cent,  of  loss  of  moisture  bears  no 
relation  to  the  supposed  hardiness  of  the  varieties: 


VARIETIES. 


Seak-no-further,  Twie  No.  1 , 

Seek-Bo-further,  No.  2 , 

^Fameusa,  No.  1 

^amense,  No.  1 , 

Fall  JennettiDg,  No.  1 , 

FAll  JeonettiDg,  No.  2 , 

♦Northern  Spy,  No.  I , 

^Northern  Spy,  No.  2 , 

♦Oldenburg,  No.  1 , 


♦Oldenbarg,  No.  2 

♦Oldenburg,  No.  8 

Baldwin,  No.  1 

Baldwin,  No.  2 

Baldwin,  No.  8 

Rhode  Island  Greening,  No.  1 . 
Rhode  Island  Greening,  No.  2. 

♦Tltovka 

♦Red  Asferaehan,  No.  1 

^Red  Astrachan,  No  2 


Weight 

Original 

at  the  ex- 

Loss. 

weight. 

piration  of 

two  days. 

Grammes. 

Grammes. 

1.07 

.085 

.086 

1.8275 

1.255 

.0785 

1.006 

1.085 

.07 

.89 

.726 

.065 

1.0475 

1. 

.0476 

1.45 

1.8876 

.o&a 

1.88 

1.8125 

.0675 

1.155 

1.0926 

.0025 

1.596 

1.55 

.016 

1.8475 

1.7475 

.1 

1.8785 

1.285 

.1075 

2.11 

2.0026 

.1075 

1.84 

l.?«6 

.06 

.08 

,87 

.08 

1.1825 

1.11 

.0786 

1.065 

.99 

.065 

1.8075 

1.7075 

.1 

1.46 

1.8485 

.1075 

1.4825 

1.4075 

.076 

Per  cent 
of  loss. 


.0794 

.0546 

.0680 

.108 

.0458 

.0481 

.0489 

i054 

.038 

.058 

.078 

.0609 

.059 

.064 

.061 

.061 

.065 

.074 

.061 


*  Supposed  to  be  the  hardiest  ▼arieties. 

Early  in  April,  twigs,  from  the  previous  year's  growth  were 
taken  from  several  varieties  of  apples,  which  vary  much  in  their 
ability  to  endure  our  climate.  The  tvngs  were  carefully  weighed, 
and  the  cut  ends  were  then  sealed  with  wax  to  prevent  evapora- 
tion save  through  the  bark.  At  the  expiration  of  two  days  the 
wax  was  removed  and  the  twigs  again  weighed.  The  twigs  were 
kept  in  an  open  shed. 
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The  following  table  shows  that  there  is  great  variation  in  the 
rate  of  water  loss  between  twigs  of  the  same  variety  of  apple: 


varieties. 


Baldwin,  Twle  No.  1 

Baldwin,  No.  2 

Baldwin,  No.  8 

Baldwin,  No.  4 

Baldwin.  No.  5 

Oldenburg,  No.  1  . . . 
Oldenburg,  No.  2  ... 
Oldenburg,  No.  8  ... 
Oldenburg,  No.  4  . . . 
Oldenburg,  No.  5  . . . 


W«»ight 

Original 
weight. 

at  the  ex- 
piration 
of  three 
days. 

Loss. 

Per  cent 
of  loss. 

4 

Qraina. 

Grains. 

19. 

16.9 

2.1 

.110 

19.425 

17.2 

2.225 

.114 

18.9 

16.76 

2.15 

.118 

29.25 

26.4 

2.85 

.0974 

24.2 

21.4 

2.8 

.115 

81.8 

29.4 

1.9 

.0607 

84.(i6 

81.85 

8.8 

.0952 

15.8 

14.8 

1. 

.0949 

28.95 

26.6 

2.85 

.0812 

9.5 

8.26 

1.25 

.181 

Average 

per  cent 

of  loss. 


.1008 


.on» 


Peaches,  and  the  Treatment  of  Injured  Fruit  Trees. —  Not 
only  the  fruit  buds  of  peaches  were  killed,  but  the  trees  them- 
selves were  very  seriously  injured  upon  the  University  place. 
Most  of  the  last  year's  growth  was  wholly  killed,  and  in  many 
instances  vigorous  branches  an  inch  in  diameter  were  destroyed. 
All  peach  wood  was  markedly  browned  and  discolored. 

The  proper  treatment  for  any  trees  so  seriously  injured  as  thia 
is  to  cut  them  back  very  heavily.  This  severe  heading-in  —  some* 
times  to  the  extent  of  three  or  four  feet  —  removes  the  driest  and 
weakest  portions  and  concentrates  the  energy  of  the  tree  into  a 
comparatively  small  area  of  top.  Heavy  pruning  always  tend» 
towards  the  production  of  wood,  and  this  wood  production  ia 
probably  never  more  needed  than  in  winter-injured  trees,  for  it 
tends  to  renew  the  vitality  of  the  tree.  The  philosophy  of  this- 
becomes  apparent  upon  a  moment's  reflection.  The  browned  and 
injured  wood  can  never  regain  its  former  usefulness.  New  tissue 
must  be  developed  as  quickly  as  possible  in  order  to  carry  for- 
ward and  to  maintain  the  vegetative  energies.  This  new  tissue  is 
laid  on  over  the  old,  and  the  old,  thereby,  quickly  becomes  sealed 
in,  so  to  speak,  and  removed  from  the  agencies  of  decay.  Every 
observant  fruit-grower  knows  that  if  a  tree  which  is  severely 
winter-injured  in  limb  and  trunk  were  to  bear  even  a  partial  crop 
of  fruit  in  the  coming  season,  it  would  very  likely  die  outright. 
If,  however,  all  its  energies  were  directed  to  the  development  of 
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new  tissue,  the  injury  would  soon  be  overgrown.-  The  injured 
wood,  like  the  heartwood  of  the  tree,  is  soon  removed  from  active 
participation  in  the  vital  processes.  It  therefore  follows  that  the 
danger  resulting  from  the  browning  or  blackening  of  the  wood  by 
winter  injury,  depends  very  much  upon  the  subsequent  treatment 
of  the  trees. 

Pears. —  In  the  Cornell  planfation,  pears  will  be  a  very  light 
crop  this  year,  largely  as  a  result  of  the  winter.  There  was  no 
injury  to  the  growth  or  to  fruit-spurs,  but  many  of  the  fruit-buds 
were  killed. 

There  is  much  complaint  of  the  blackening  of  the  pear  wood 
by  the  winter  injury.  Several  varieties  upon  our  own  plantation 
show  wood  which  looks  to  be  lifeless,  yet  the  trees  are  making 
good  growth.  Much  of  this  wood  really  Ms  irreparably  injured, 
but  the  new  layer  which  is  now  making  may  be  expected  to  main- 
tain the  health  of  the  trees  in  perfection,  as  explained  above.  I 
have  observed  this  injury  to  pears  from  time  to  time  for  twenty 
years,  and  the  trees  have  invariably  recuperated  if  given  good 
care.  I  recall  making  the  experiment  of  setting  ciond  of  pear 
wood  which  was  so  completely  blackened  as  to  appear  as  if  hope- 
lessly injured.  The  grafts  grew,  and  bore  for  many  years,  and 
were  in  no  way  inferior  to  ordinary  pear  grafts. 

In  some  parts  of  the  state,  pear  trees  were  ruined  by  the  winter. 
In  most  instances,  these  trees  will  leaf  out  this  spring  and  they 
may  make  some  growth,  but  later  on  they  will  be  found  to  droop 
and  die  much  as  if  attacked  by  blight.  The  wood,  upon  being 
cut,  will  be  found  to  be  much  discolored.  This  serious  injury  to 
pear  trees  will  probably  not  be  found  in  the  well  known  fruit 
regions  of  the  state,  however. 

Plums. —  There  are  practically  no  plums  upon  the  University 
place  this  year,  except  of  native  species.  The  trees  had  set  pro- 
fusely of  buds,  but  the  buds,  and,  in  most  instances,  the  entire 
fruit-spur,  were  killed  outright.  There  is  now  and  then  a  fruit 
on  Lombard  and  a  few  other  varieties.  None  of  true  domestica 
plum  trees  were  injured  in  body  or  limb  by  the  winter. 

Of  the  Japanese  plums  we  shall  have  no  fruits,  except  now  and 
then  one  on  cions  set  two  years  ago  in  Lombard  tops.    The  f  ruit- 
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spurs  af  the  .Japanese  varieties  were  killed  in  about  the  same 
degree  as  those  of  the  domesticas.  Georgeson  and  Abundance, 
however,  were  somewhat  injured  on  the  top  growths,  but  the 
trees  do  not  appear  to  have  been  damaged.  Burbank,  Bed  Jime, 
and  Yosebe  (of  our  Bulletin  106,  Fig.  13),  were  wholly  nninjured, 
save  the  loss  of  the  fruit-spurs.  Yosebe  even  bore  a  few  flowers, 
but  they  did  not  set  fruit.  Judging  from  the  behavior  of  the 
Japanese  plums  upon  our  grounds  last  winter,  they  are  about  as 
hardy  in  tree  and  bud  as  the  common  run  of  the  domesticBB. 

In  contrast  to  the  domestica  and  the  Japanese  varieties,  the 
Americana  types  stood  the  winter  without  a  blemish  and  are  now 
carrying  a  full  setting  of  fruit.  Even  one  or  two  of  the  Chicaaaws 
blossomed,  but  they  will  probably  mature  no  fruit.  Wild  Goose 
was  not  injured. 

Apricots. —  The  winter  totally  destroyed  the  entire  fruit-spurs 
of  all  the  apricots  upon  the  Ck>mell  plantation,  including  the 
Bussian  varieties  (Budd,  Gibb,  Catherine,  Nicholas),  and  the  Bus- 
sian  almond  of  Lovett  (which  is  an  apricot).  The  only  variety 
which  was  seriously  killed  back  in  limb  is  the  Boyal,  but  the 
wood  of  nearly  all  apricots  is  discolored.  Early  Golden  and 
Mooi'park  did  not  kill  back;  and  young  trees  of  the  Prunus  Mume 
type  (see  Bulletin  71)  were  only  slightly  injured.  The  Bosaian 
varieties  were  least  injured  in  wood  of  any  of  our  apricots.  When 
pruning  the  trees  this  spring,  it  was  very  noticeable  that  the  wood 
of  the  Bussians  was  hard  and  Arm  and  comparatively  little  dis- 
colored. Yet,  I  should  not  advise  the  growing  of  Bussian  apricots 
in  this  region,  because  other  kinds  bear  so  much  better  fruity  and 
it  is  only  at  long  intervals  that  we  have  such  winters  as  the  last 
one  proved  to  be. 

Dwarf  Cherries. —  We  have  three  types  of  dwarf  cherries 
(see  Bulletin  70)  growing  together  in  a  border  alongside  a  lawn. 
One  of  these  is  the  common  sand  cherry  (Prunus  pumUa)  of  the 
east.  This  was  uninjured.  Another  is  the  western  dwarf  cherry 
{Prunus  Besseyi),  The  form  of  this  known  as  the  the  Improved 
Bocky  Mountain  dwarf  cherry  was.  very  severely  injured,  and  <me 
bush  of  it  was  killed  back  to  within  six  or  eight  inches  (rf  the 
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ground.  Bushes  which  we  have  grown  from  Nebraska  and  Mani- 
toba seeds  were  wholly  uninjured  and  are  now  laden  with  fruit. 
The  third  type  is  the  Utah  Hybrid  cherry,  which  wholly  escaped 
injury  'and  which  is  now  bearing  a  very  heavy  crop  of  fruit. 
This  cherry  is  a  hybrid  of  Pnmus  Besseyi  and  Prunus  Watsoni. 
The  latter  is  the  sand  plum  of  Nebraska.  A  small  bush  of  it, 
growing  with  the  above  cherries,  was  practically  uninjured. 

jNfxjxs. —  Spanish  and  Japanese  chestnuts  were  set  in  the  spring 
of  1889,  in  a  protected  location.  They  were  from  a  northern  nur- 
sery. The  Spanish  have  been  killed  back  by  every  winter, 
sprouting  out  from  the  trunk  or  the  crown  each  year.  Last  win- 
ter they  were  killed  to  the  ground. 

The  Japanese  chestnuts  have  stood  fairly  well,  although  they 
are  not  fully  hardy.  The  trees  are  now  only  eight  feet  high, 
however,  because  of  the  killing  back  of  the  leading  shoots  nearly 
every  winter.  They  are  well  branched  and  broad-headed,  but 
look  as  if  they  would  always  be  weak  and  poor  trees. 

The  European  or  English  walnut  rarely  escapes  winter  injury 
at  Cornell.    Last  winter  the  branches  froze  back  a  foot  or  two. 

The  filbert  (variety  known  as  Prolific  CJob)  lost  all  its  fruit  buds 
and  male  catkins,  and  the  young  growth  froze  back  severely. 

The  Japanese  walnut  (Juglans  Sieholdicma)  passed  the  winter 
without  injury  and  is  now  in  full  bloom. 

VIII.    CRIMSON  CLOVER  IN  ORCHARDS. 

The  experience  with  crimson  clover  in  western  New  York  is 
now  sufficient  to  show  that  it  is  capable  of  enduring  the  winter 
under  favorable  conditions,  but  that  the  failures  are  quite  as 
numerous  as  the  successes.  It  is  probable  that  we  have  not  yet 
learned  just  how  to  grow  it.  Yet  even  now,  there  appears  to  be 
as  uniform  success  with  crimson  clover  sown  in  July  and  August 
as  there  is  with  the  common  red  and  mammoth  clovers  sown  at 
the  same  time. 

There  are  certain  misapprehensions  respecting  crimson  clover 
which  I  desire  to  correct.  In  the  first  place,  we  recommend  it 
only  for  orchards,  not  as  a  forage  or  hay  crop.    The  common 
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cloverg,  sown  in  the  spring,  are  mnch  more  nsef al  in  the  general 
farm  rotations.  This  crimson  clover  is  an  annual  and  is  capable 
of  living  over  winter.  It  may,  therefore,  be  sown  after  the  tmrn- 
mer  cultivation  is  done,  and  afford  some  benefit  to  the  land  at  a 
time  when  the  trees  are  comparatively  quiescent.  The  variooa 
uses  of  crimson  clover  in  the  orchard  are  discussed  at  some  length 
in  our  Bulletin  102.  Persons  err  in  looking  for  a  too  heavy  stand 
of  crimson  clover.  It  must  not  be  expected  to  give  the  amount 
of  herbage  which  the  ordinary  clover  seeding  does.  Ev^i  a  thin 
covering,  if  it  passes  the  winter,  is  very  useful  in  improving  the 
conditions  of  the  land ;  and  a  good  fall  stand  which  wholly  kills 
out  during  the  winter  is  also  worth  the  growing  upon  the  greater 
part  of  our  fruit  lands.  We  are  convinced  that  crimson  clover 
has  come  to  stay,  but  we  are  equally  convinced  that  it  is  unwise 
to  rely  upon  it  year  by  year  for  a  cover  crop.  It  will  find  its  place 
in  a  judicious  alternation  of  cover  crops,  the  particular  alterna- 
tion to  be  determined  by  every  farmer  for  himself. 

Crimson  clover  is  often  sown  too  late.  We  think  that  the  last 
week  in  July  or  the  first  week  in  August  is  as  late  as  it  can  be 
sown  with  safety  in  the  average  year.  If  sown  later,  it  obtains 
too  little  root-hold;  if  sown  in  June,  it  becomes  too  ripe  before 
winter.  The  latest  sowing  which  we  know  to  have  successfully 
passed  last  winter  was  made  for  us  in  a  nursery  at  Dansville  (by 
F.  M.  Hartman)  on  the  17th  of  August.  Upon  the  drier  portions 
of  the  area,  the  stand  was  very  poor,  but  in  the  moister  places  it 
made  an  excellent  show  this  spring.  Mr.  Oeorge  A.  Sweet,  of 
Dansville,  sowed  a  large  area  upon  the  8th  of  August.  In  parts 
of  the  field  there  was  an  excellent  stand  this  spring,  but  in  large 
portions  of  it  there  was  none.  There  are  many  experiences  like 
this,  and  most  of  them  are  traceable  to  a  poor  catch  of  seed  in 
the  fall.  What  agencies  underlie  these  poor  catches  it  is  difficult 
to  determine,  but  they  are  probably  such  as  are  associated  with 
the  mechanical  preparation  of  the  seed-bed,  and  are  undoubtedly 
of  the  same  kind  as  those  which  are  responsible  for  so  many 
poor  stands  of  common  clover. 

We  made  an  experiment  last  year  upon  crimson  clover  upon 
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hard  clay  land,  sowing  it  at  four  intervals,  July  25,  August  14, 
August  29  and  September  9.  Only  the  first  sowing  passed  thp^ 
winter.    The  details  of  the  experiment  are  as  follows: 

A  strip  of  land  in  the  Cornell  pear  orchard  was  sown  to  crin? 
son  clover  July  25,  1895,  the  seed  being  harrowed  in.  A  second 
sowing  was  made  August  14 ;  a  third,  August  29 ;  and  the  fourth, 
September  9.  At  the  time  of  the  third  sowing  the  soil,  which  is 
a  heavy  clay,  was  in  excellent  condition;  it  was  moist  and  well 
pulverized,  while  the  first  two  lots  of  seed  did  not  have  equally 
favorable  conditions.  The  stand  from  the  first  sowing  was  fairly 
good  during  the  latter  part  of  August,  the  plants  being  from  one 
to  five  inches  high.  The  growth  in  the  moister  parts  of  the  plat 
was  the  most  vigorous.  Seedlings  from  the  second  sowing  were 
also  slowly  appearing,  but  not  uniformly. 

When  the  last  sowing  was  made  September  9,  the  plants  of  the 
first  lot  stood  from  one  to  eight  inches  high;  the  strongest 
growth  was  made  by  a  few  plants  upon  the  more  moist  soil. 
The  plants  of  the  second  lot  were  from  one  to  three  inches  high, 
only  a  few,  however,  measuring  the  greatest  height.  Most  of  the 
plants  were  small,  and  the  growth  was  weak.  The  seed  leaves 
were  appearing  upon  the  third  plot,  and  a  few  plants,  again  in 
the  more  moist  places,  had  each  produced  a  true  leaf. 

Notes  taken  October  18  show  that  the  plots  differed  greatly. 
The  plants  from  the  first  sowing  averaged  about  six  inches  in 
height  in  the  more  favorable  spots,  and  they  covered  the  ground 
thickly,  the  remainder  of  the  plot  having  fewer  and  smaller 
plants,  some  spots  being  entirely  bare. 

The  stand  of  the  second  plot  proved  to  be  fairly  good,  but  the 
plants  were  all  small,  those  in  the  drier  places  being  not  more 
than  an  inch  or  two  in  height,  while  in  the  most  favorable  places 
the  average  height  was  scarcely  over  four  inches. 

The  growth  upon  the  third  plot  was  unexpectedly  poor  consid- 
ering the  favorable  circumstances  Under  which  the  seed  had  been 
sown.  Only  a  few  seedlings  had  survived,  and  these  were  small 
and  very  spreading,  in  this  respect  resembling  those  which  were 
making  a  poor  growth  in  plot  2. 


454    Agbicultubal  Expbrimbnt  Station,  Ithaca,  N.  Y. 

The  f onrth  sowing,  made  September  9,  showed  a  better  stand 
of  plants,  and  the  growth  had  been  so  rapid  that  they  fnUy 
equaled  in  size  those  of  plot  3. 

Such  was  the  condition  of  the  plots  when  winter  set  in.  A 
slight  growth  was  made  late  in  the  fall,  but  no  material  change 
took  place  in  the  appearance  of  the  plants.  But  in  the  spring  of 
1896  the  effect  of  the  winter  was  very  plainly  to  be  seen.  April 
17,  all  the  plants  which  were  growing  in  the  dry  places  of  plot 
r  had  been  killed,  as  well  as  those  whoee  roots  had  been  ex- 
posed more  or  less  by  the  wash  of  water  during  rain;  these 
probably  suffered  from  drought  when  the  land  began  to  dry, 
and  were  consequently  unable  to  withstand  the  cold  of  the  win- 
ter or  of  early  spring.  In  uniformly  moist  places  fully  90  per 
cent,  of  the  original  stand  passed  the  winter  in  good  condition, 
and  growth  was  vigorously  continued  as  the  weather  became 
warmer. 

In  plot  2  apparently  not  more  than  1  per  cent,  lived  through 
the  winter.  One  place,  much  favored  by  uniform  conditions  of 
moisture,  contained  many  small  but  healthy  plants;  the  remain- 
der of  the  plot  was  almost  totally  bare. 

Plots  3  and  4  showed  no  trace  of  the  presence  of  crimson 
clover.  Every  plant  appeared  to  have  been  destroyed,  and  onlj 
the  bare  soil  and  an  occasional  weed  were  visible. 

Experiments  made,  partially  under  our  supervision,  by  T.  O. 
Yeomans  and  Sons,  well  known  fruit  growers  at  Walwortti, 
Wayne  County,  are  reported  below.  These  plots  were  upon  good 
dark  orchard  loam,  which  is  La  a  good  state  of  cultivation,  and 
the  test  was  in  every  way  as  fair  as  we  could  wish  to  have  tried. 
The  season,  of  course,  was  exceptional. 

^^Plot  No,  1, —  Early  in  May  we  sowed  a  plot  of  crimson  clov^ 
which  was  in  bloom  July  29th,  after  having  been  cut  back  to  cut 
off  the  weeds  growing  with  it.  The  clover  on  this  plot  was  all 
dead  this  spring. 

^^Plot  No.  2. — June  23, 1895,  sowed  three  stripe  in  orchard,  one 
each  of  crimson,  medium  red,  and  alsike.  The  seed  was  harrowed 
in  by  a  Breed's  weeder,  and  rolled.    We  had  a  fine  shower  the 
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day  previous.  It  came  up  quickly,  and  on  September  4ihy  the 
crimson  had  a  few  blossom  heads.  At  this  time  the  red  and  the 
crimson  were  about  the  same  size,  and  covered  the  ground.  The 
alsike  was  only  about  half  as  large  as  the  other  two.  All  of  these 
plots  had  a  good  deal  of  barnyard  grass  at  this  date,  while  that 
sown  one  month  later  had  none,  and  was  quite  free  from  all 
weeds.  The  crimson  clover  of  this  plot  is  all  dead  in  the  spring 
of  1896,  while  the  red  and  alsike  are  about  the  same  size,  and 
both  cover  the  ground  nicely, 

"Pto*  No,  S. — July  16,  1895.  Sowed  three  and  one-half  acres 
of  crimson  clover  in  orchard.  It  came  up  quickly  and  covered 
the  ground  completely,  and  was  admired  by  all;  Much  of  it  was 
killed  during  the  winter,  although!  it  wasj  in  a  sheltered  place 
where  the  snow  did  not  blow  off.  The  ground  was  rather  low. 
It  was  plowed  under  about  May  15,  1896,  leaving  the  ground  in 
finer  and  better  condition  than  we  have  ever  seen  it  on  that  plot. 

^^Plot  No.  4' — July  16,  1895.  Sowedl  three  more  strips  of  the 
three  clover  orchards,  as  in  plot  No.  2.  This  all  came  up  well, 
and  did  not  have  weeds  growing  in  it,  as  did  plot  No.  2.  In  the 
spring  of  1896  the  strip  of  crimson  is  nearly  all  killed,  while  the 
red  is  as  large  as  the  red  of  plot  No.  2,  and  the  alsike  about  half 
as  large. 

^'Plot  No.  5. —  On  July  18th,  plowed  under  five  acres  of  stubble 
in  open  field,  after  cutting  off  a  crop  of  hay.  Sowed  it  all  to 
crimson  clover,  which  came  up  quickly  and  covered  the  ground 
well  before  winter.  This  spring  it  was  in  fine  condition  and 
covered  the  ground  completely,  except  a  small  strip  through  one 
side,  where  the  snow  had  evidently  been  blown  off  from  a  ridge. 
This  plot  is  located  on  the  east  side  of  a  large  piece  of  woods, 
which  shelters  it  from  the  west  winds,  which  are  our  prevailing 
winds.  This  plot  was  plowed  May  11th  this  year  and  planted  to 
com. 

^^Plot  No.  6. — August  17th.  Sowed  three  more  strips  in  orchard 
similar  to  plot  No.  2,  but  a  shower,  just  as  we  were  finishing  the 
harrowing,  prevented  our  rolling  it.  Neither  of  these  strips  grew 
in  the  fall  of  1895,  and  it  is  apparently  a  failure. 
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"As  the  result  of  our  ezperimente  last  season  with  these 
clovers,  we  will  not  sow  any  more  crimson  on  any  lar^e  scale 
until  we  have  experimented  further  with  it,  but  will  try  medinm 
red,  BOWD  in  our  orchards  about  June  15th  to  Jul;  20th.  Our 
objects  will  be  to  secure  a  cohering  for  the  ground  during  the 
latter  part  of  the  summer,  fall  and  winter  to  improve  the  mechan- 
ical condition  of  the  soil,  and  to  add  fertility.  Oar  intention 
would  be  to  plow  under  the  clover  in  May  and  June  following. 
We  refer  to  orchard  purposes  entirely.  We  think  the  red  is 
worthy  of  further  experiments,  and  would  advise  others  to  try  it 
for  tl-'emselves.  V,'e  have  long  felt  the  need  of  something  which 
will  give  us  the  results  we  have  attained  the  past  season  with  the 
red  clover,  and  if  results  are  generally  as  satisfactory  as  they 
have  been  this  time,  we  will  be  satisfied;"  but  we  are  not  yet 
ready  to  give  any  final  opinion  upon  the  question. 

L.  H.  BAILEY. 
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Food  Preservatives  and  Butter  Increasers, 


The  subject  of  the  preservation  of  axticles  of  food  against  de- 
cay is  one  of  no  little  importance.  Decay  or  fermentation  is 
known  to  be  due  to  the  action  of  living  germs  or  ferments.  If 
in  any  way  these  germs  can  be  destroyed  or  their  development 
prevented,  without  any  change  in  the  food  product  itself,  it 
seems  possible  that  food  might  be  preserved  almost  indefinitely. 

Two  conditions  that  are  absolutely  necessary  for  the  growth 
and  multiplication  of  these  germs  are  a  moderate  temperature 
and  moisture.  The  methods  most  generally  used  for  the  preser- 
vation of  food  aim  to  destroy  these  germs  by  depriving  them 
either  temporarily  or  permanently  of  one  or  the  other  of  these 
conditions.    These  methods  may  be  grouped  as  follows: 

1st.  Those  depending  upon  the  use  of  heat  for  the  destruction 
of  the  germs  and  subsequent  sealing  to  exclude  other  germs. 
This  principle  is  illustrated  in  the  process  of  canning  fruits  and 
vegetables. 

2d.  Those  depending  upon  the  use  of  cold  to  prevent  the  mul- 
tiplication of  the  germs  for  lack  of  sufficient  heat.  An  example 
of  this  is  found  in  our  extensive  systems  of  cold  storage. 

3d.  Those  in  which  the  food  product  is  dried  in  order  that 
the  germs  present  may  not  multiply  for  lack  of  sufficient  mqis- 
ture.  The  production  of  evaporated  fruits  illustrates  this  prin- 
ciple. 

Where  it  is  impossible  to  employ  any  of  the  above  methods,  or 
where  their  use  might  injure  or  destroy  some  desirable  quality  of 
the  food  resource  is  often  had  to  the  direct  addition  to  the  food 
of  some  substance  that  is  detrimental  to  germ  life.  The  familiar 
process  of  preserving  meats,  especially  pork,  by  salting  illus- 
trates this  class.    There  seems  to  be  little  or  no  objection  to  the 
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use  of  foods  preserved  by  any  of  the  first  three  general  methods, 
nor  to  this  last  provided  that  the  substance  added  has  itself  no 
bad  physiological  effect  Besides  common  salt  the  following  sub- 
stances are  often  used:  borax,  boric  acid,  salicylic  acid,  bensoio 
acid,  sulphate  of  soda,  saltpeter  and  formalin.  There  is  no  doubt 
that  they  possess  the  power  of  arresting  the  action  of  germs,  but 
there  is  some  question  about  the  advisability  of  the  continued  use 
of  foods  containing  them.  Inasmuch  as  there  is  some  prejudice 
on  the  part  of  dealers  and  consumers  against  their  use,  frequent 
attempts  are  made  to  introduce  preparations  of  these  substances 
under  new  forms  and  names.  Two  of  these  preparations  have 
been  recently  examined  at  this  Station. 
The  first  bore  the  name 

"  Preservitas,  a  Special  Cream  Preservative." 

It  is  a  fine  white  powder  that  dissolves  readily  in  water.  The 
following  directions  are  given  for  its  use:  "  Add  i  oz.  to  one  ot 
of  the  preservitas  to  each  gallon  (Imperial)  of  cream,  according 
to  the  length  of  time  it  is  desired  to  keep  it  fresh.  The  smaller 
proportion  will  keep  cream  sweet  and  with  full  flavor  for  a  fort- 
night, and  the  larger  proportion  for  a  month  if  the  cream  is  quite 
fresh  at  the  time  of  the  addition.  It  is  advisable  to  make  a  paste 
of  the  preservitas  with  a  little  of  the  cream,  rubbing  it  into  the 
cream,  and  then  to  add  the  paste  to  the  bulk  ol  the  cream. 

Note:  This  preservative  is  suitable  for  cream  only. 

(Signed)  The  Preservitas  Co., 

Managers  Burton,  Baker  &  Co., 

110-112  Southwork  St., 

London,  S.  E.*' 

An  analysis  showed  that  it  contained  30  per  cent.  IxmLX,  a 
small  proportion  of  salicylic  acid;  the  remainder  was  sugar. 
Its  preserving  power  is  due,  of  course,  to  the  borax  and  salicylic 
acid.  The  sugar  helps  to  bring  the  borax  into  solution,  as  borax 
has  the  peculiar  property  of  dissolving  more  readily  in  water 
containing  sugar  than  in  water  alone. 
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The  second  preparation  is  called 

"  Gallerine^  the  Ideal  Food  Preservative." 

It  is  a  colorless  liquid  having  a  disagreeable  pungent  odor.  It 
is  a  little  heavier  than  water.  The  following  are  some  of  the 
recommendations  and  directions  which  accompanied  the  sample: 
"  Callerine  is  efficient,  cheap  and  reliable.  One  ounce  of  callerine 
is  equal  to  one  pound  of  salicylic  or  boracic  acids.  Not  only  is 
callerine  harmless  to  human  life,  but  when  any  article  of  food 
which  has  been  treated  with  callerine  is  cooked,  the  callerine 
is  completely  eliminated  by  the  heat. 

Qeneral  Directions. 

For  Milk: — ^Add  1  ounce  (2  tablespoonfuls)  Callerine  to  14 
gals.  milk.  This  will  keep  it  three  days  at  a  temperature  of  75° 
F.    For  longer  keeping  or  warmer  weather,  use  more  Callerine. 

A  solution  of  2  ounces  of  Callerine  to  1  quart  of  water  will  be 
found  an  efficient  wash  for  preserving  meat,  poultry,  game,  fish, 
vegetables,  etc.  Articles  should  be  carefully  washed  with  the 
above  solution,  or,  better  still,  allowed  to  remain  in  solution  for 
a  few  minutes. 

Price :  Gallons,  |6.00. 

We  are  putting  up  a  Special  Working  Sample  (16oz.)  which  we 
will  forward  on  receipt  of  |1.25. 

(Signed)  Callerine  MTg.  Co., 

44  North  St., 

Philadelphia,  Pa." 

An  analysis  showed  it  to  be  a  7  per  cent,  solution  of  formalin, 
or  formic  aldehyde.  Formalin  is  the  name  under  which  this 
substance  is  ordinarily  sold,  while  formic  aldehyde  is  its  strictly 
chemical  name.  The  use  of  two  names  for  the  same  substance 
may  be  sometimes  misleading,  but  in  this  case  the  two  names  are 
used  similarly  to  the  terms  blue  vitriol  and  copper  sulphate. 
Blue  vitriol  is  the  common  commercial  name  while  copper  sul- 
phate is  the  chemical  name  for  the  same  substance.  Formalin 
is  at  present  much  used  as  a  germicide  and  general  antiseptic 
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and  preserving  agent.  It  is  sold  as  a  40  per  cent,  solation  and 
quoted  at  |.60  per  pound. 

There  is  no  doubt  that  formalin  is  a  most  effective  preserving 
agent.  Prof.  B.  T.  Thomson  (Analysty  xxi,  p.  65)  shows  that  it 
is  more  effective  than  boracic  acid,  borax,  salicylic  or  benxoic 
acids.  According  to  his  experiments  17^  grains  per  gallon  kept 
milk  sweet  11  days. 

The  40  per  cent,  solation  of  formalin  has  a  specific  gravity  of 
1.080.  Since  a  gallon  of  water  weighs  about  8  1-3  lbs.  a  gaUon 
of  the  formalin  weighs  8 1-3  times  1.080,  or  9  lbs.  At  |.60  per  lb. 
a  gallon  of  this  40  per  cent,  solution  costs  |5.40.  From  one  gal- 
lon of  the  40  per  cent,  solution  5  5-7  gallons  of  a  7  per  cent,  soio- 
tion  can  be  made.  Therefore  the  difference  in  cost  between  for- 
malin bought  as  such  and  callerine  at  |6  per  gallon  is: 

1  gal.  formalin |5.40 

5  5-7  gal,  callerine  at  |6  per  gal 34.28 

If  bought  in  the  Special  Working  Sample  (16  oz.)  at  |1.25  the 
difference  in  cost  is: 

1  lb.  formalin |.60 

5  5-7  lbs.  callerine  at  ?1.25 7.14 

Or  in  other  words  |34.28  and  |7.14  are  asked,  respectively,  for 
(5.40  and  |.60  worth  of  formalin.  By  purchasing  the  original 
material  at  (.60  per  lb.  and  adding  water  at  the  rate  of  4  4*7  lbs. 
to  each  pound  of  formalin  a  solution  of  the  same  strength  as 
callerine  is  obtained. 

As  to  the  effects  of  formalin  on  digestion  Prof.  B.  T.  Thomson 
in  the  article  above  referred  to  quotes  from  Dr.  Leffmann  "  Pro- 
cesses of  digestion  are  allied  to  processes  of  decomposition,  in  so 
far  that  the  latter  are  frequently  preceded  by  transformation 
under  the  influence  of  ferments.  We  may  infer  then  that  what- 
ever prevents  putrefaction  at  least  delays  digestion."  While 
there  is  no  evidence  that  evil  effects  have  followed  from  the  use 
of  such  small  quantities  of  formalin  as  are  necessary  to  preserve 
milk,  it  seems  advisable  from  Dr.  Leffmann's  statement  to  be 
.  cautious  about  its  use  in  any  considerable  quantity. 
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It  would  seem  unwise  to  endanger  the  healthful  condition  of 
the  stomach  and  diminish  the  digestibility  of  cream  and  milk, 
naturally  rated  among  the  most  digestible  food  products.  That 
milk  and  cream  treated  with  formalin  are  injured,  is  not  founded 
upon  theory  but  upon  facts.  Digestion  experiments  have  been 
made  upon  milk  with  and  without  the  presence  of  formalin.  In 
the  cases  so  far  reported  the  milk  containing  the  formalin  re- 
quired a  longer  time  for  digestion  than  that  which  contained  no 
formalin.  Furthermore,  the  behavior  in  the  Babcock  test  of 
milk  which  had  been  preserved  by  formalin  shows  that  its  com- 
position is  in  some  way  affected.  Ordinarily,  the  curd  of  milk 
is  dissolved  by  the  sulphuric  acid  that  is  used  in  this  test. 
Where  formalin  is  used  the  curd  often  fails  to  dissolve  and  be- 
comes a  compact  mass.  If  this  preservative  can  so  alter  milk 
that  sulphuric  acid  ^ay  fail  to  dissolve  its  curd,  is  it  not  at 
least  probable  that  the  action  of  the  gastric  juices  of  the  stomach 
may  be  rendered  less  effective? 

CHASE'S  BUTTER  INOREASEB. 

Agents  have  been  busy  throughout  different  parts  of  the  State 
attempting  to  introduce  the  above  named  substance.  It  was 
guaranteed  to  bring  about  an  increased  yield  of  butter  in  churn- 
ing. A  sample  of  this  substance  was  examined  at  this  Station. 
It  was  a  liquid  having  the  general  appearance  of  vinegar  and  a 
slight  odor  of  oil  of  wintergreen.  The  label  bore  no  name  of  the 
firm  manufacturing  it  nor  any  address  showing  where  it  might  be 
obtained.  It  guaranteed  to  double  the  yield  of  butter  from  cream 
if  added  in  small  proportions  to  the  cream  before  churning. 

It  was  a  25  per  cent,  solution  of  acetic  acid,  which  is  the  acid 
of  vinegar,  and  a  small  amount  of  salicylic  acid.  (Salicylic  acid 
is  a  constituent  of  the  oil  of  wintergreen.) 

The  action  of  acids  on  milk  is  to  curdle  the  casein.  This  is 
shown  in  the  souring  of  milk  itself  when  lactic  acid  is  formed 
from  the  milk  sugar;  or  by  adding  vinegar  or  other  acids  to  milk. 
Hence  it  is  plain  what  the  effects  of  Chase's  Butter  Increaser 
would  be.    The  acetic  acid  would  curdle  the  casein  which  would 
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become  mixed  with  the  fat,  and  yield  a  product  that  woald  be 
neither  good  butter  nor  poor  cheese. 

A  second  article  of  an  even  more  fraudulent  nature  has  also 
been  sold  by  agents.  It  goes  under  the  name  of  *^  Oilt  Edge  But- 
ter Compound."  It  guarantees  to  make  two  pounds  of  butter 
from  one  pound  of  butter  and  a  quart  of  sweet  milk.  In  general 
the  directions  were  to  warm  the  butter  until  soft,  mix  in  the  milk 
and  add  as  much  of  the  compound  as  could  be  placed  on  a  one 
cent  piece  and  mix  all  together.  The  resulting  butter  (?)  will 
weigh  two  pounds.  This  "  Gilt  Edge  Butter  Compound  "  is  a 
mixture  of  about  equal  parts  of  alum  and  soda  with  a  little  pink 
coloring  matter.    It  was  sold  in  ounce  packages  for  |1. 

These  substances  would  act  in  a  similar  way  to  the  acid  in  the 
"  Increaser,"  i.  e.,  by  incorporating  the  casein  and  also  a  consider- 
able amount  of  water  with  the  cream.  This  incorporated  casetn 
furnishes  a  medium  for  the  growth  and  multiplication  of  millions 
of  organisms.  It  is  to  remove  this  casein  and  so  get  rid  of  these 
germs  that  butter  is  so  carefully  washed. 

While  the  food  preseryatives  may  have  some  valuable  uses, 
as  keeping  milk  samples  for  composite  tests,  there  is  absolutely 
no  excuse  for  "  Butter  Increa'feers "  in  an  honest  community. 
They  are  fraudulent  in  that  they  pretend  to  teach  the  producer 
how  he  can  get  more  butter  from  cream  than  there  is  in  it.  They 
promote  dishonesty  by  throwing  in  the  way  of  an  unscrupulous 
producer  a  means  of  defrauding  his  customers;  and  worse  than 
all,  the  use  of  these  '^  Increasers  "  is  an  attempt  to  put  on  the 
market  a  product  which  not  only  cheats  the  producer  but  may 
possibly  endanger  the  health  of  the  consumer. 

GEORGE  W.  CAVANAUGH. 
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HORTICULTURAL  DIVISION. 


THE  TEXTURE  OF  THE  SOIL. 


"  Men  of  the  greatest  learning  have  spent  their  Time  in  contriving  In- 
struments to  measure  the  immense  Distance  of  the  Stars,  and  in  finding 
out  the  Dimensions,  and  even  Weight  of  the  Planets:  They  thinlc  it  more 
•eligible  to  study  the  Art  of  plowing  the  Sea  with  Ships,  than  of  Tilling  the 
Land  with  Ploughs;  they  bestow  the  utmost  of  their  Skill,  learnedly,  to 
prevent  the  natural  Use  of  all  the  Olements  for  Destruction  of  their  own 
Species,  by  the  bloody  Art  of  War.  Some  waste  their  whole  Ldves  in 
studying  how  to  arm  Death  with  new  Engines  of  Horror,  and  inventing  an 
infinite  Variety  of  Slaughter;  but  think  it  beneath  Men  of  Learning  (who 
only  are  capable  of  doing  it)  to  employ  their  learned  Labours  in  the  Inven- 
tion of  new  (or  even  improving  the  old)  Instruments  for  increasing  of 
Bread."— tfrt^ro  Tull    . 


By  L.  H.  Bailey. 
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CoBNSLL  TJnivbjrsity,  Ithaoa,  N.  Y.,  Augtist  1, 1896. 

The  Honorable  Commissioner  of  Agriculture^  Albany: 

Sir. — ^This  bnlletin  and  its  successor  (No.  120)  are  designed  to 
inangarate  a  new  t7i>e  of  ezi>eriment  station  publication.  They 
are  written  for  the  pniri)ose  of  giving  their  readers  a  few  simple 
and  primary  lessons  in  some  of  the  most  fundamental  subjects 
connected  with  the  cropping  of  the  land.  It  is  hoped  that  they 
do  not  contain  a  single  new  fact.  It  is  their  sole  ambition  to 
teach,  not  to  discover  or  to  record.  The  writers  hope  that  they 
may  be  used  as  texts  in  horticultural  societies,  granges  and 
farmers'  clubs.  It  is  wished  that  they  may  inspire  some  persons 
to  read  further  into  the  subjects,  and  especially  that  they  may 
suggest  the  reading  of  King's  book  upon  ''  The  Soil,"  from  which 
the  bulletins  themselves  have  heavily  drawn.  These  bulletins 
are  published  by  the  State  appropriation  which  wa«  given,  (chap- 
ter  437,  Laws  of  1896),  in  part,  for  "  disseminating  horticultural 
knowledge"  in  the  Fourth  Judicial  Department  of  the  State. 
We  expect  to  use  them  in  the  schools  of  horticulture  which  are 
to  be  held  under  the  auspices  of  this  State  grant.  If  the  simple 
principles  which  they  attempt  to  enunciate  were  to  be  clearly 
apprehended  by  our  farmers,  all  the  money  and  effort  expended 
in  experimentation  in  this  State  would  be  many  times  repaid. 

L.  H.  BAILEY. 


IM,— Tbe  unproduc'lve  claj  rrom  wbich  Sunple  I.  wh  taken. 


117.— The  good  beao  mil  frani  which  Suopke  tL  ni  Ukao. 


The  Texture  of  the  Soil. 


The  other  day  I  secured  one  sample  af  soil  from  a  very  hard 
clay  knoll  upon  whdch  beane  had  been  planted  but  in  which  they 
were  almoet  unable  to  genninate,  another  samp]^  from  a  contign- 
ons  soil  in  which  beans  were  growing  luxuriantly,  and  as  a  third 
sample,  I  chipi>ed  a  piece  of  rock  off  my  house,  which  is  built  of 
stone  of  the  neighborhood.  All  of  these  samples  were  taken  to 
the  chemist,  Mr.  Oavanaugh,  for  analysis.  The  area  from  which  I 
took  the  hard  and  unproductive  clay  (Sample  I.),  is  shown  in  Fig. 
136.  The  reader  will  not  be  able,  I  think,  to  discover  any  bean 
plants  upon  it,  although  the  seed  was  drilled  into  it  at  the  same 
lime  as  in  the  soil  which  furnished  Sample  II.  Fig.  137  shows 
the  area  from  which  Sample  II.  was  taken.  This  area  is  only 
twenty  feet  removed  from  the  other,  and  is  of  the  same  original 
formation,  but  it  differs  in  being  in  a  slight  depression  or  "  draw  " 
and  the  soil  is  in  a  fairly  fine  degree  of  division.  It  is  really  a 
good  bean  soil.  The  samples  of  soil  which  were  actually  taken 
to  the  chemist  are  shown  in  Fig.  138.  The  rock  (Sample  III.) 
was  hard  limestone,  known  to  geologists  as  the  Tully  formation. 

The  chemist  reports  as  follows : 


Moisture. 

Nitrogen. 

Phosphoric 
acid. 

Potash. 

Lime. 

OrgaDie 
matter. 

I.  UnproductiTe  clay 

n.  Qood  iMAn  land 

18.25 
15.95 

.08 
.11 

.20 
,17 
'.08 

1.1 

.75 
9.12 

41 

.61 

2.65 

8.19 
6.46 

m.  Lln»*  rock -,.-... 

In  other  words,  the  chemist  says  that  the  poorer  soil — the  one 
upon  which  I  cannot  grow  beans — ^is  the  richer  in  mineral  plant 
food,  and  that  the  rock  contains  a  most  abundant  supply  of  pot- 
ash  and  about  half  as  much  phosphoric  acid  as  the  good  bean  soil. 

All  this,  after  all,  is  not  surprising,  when  we  come  to  think  of 
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it.  Every  good  fanner  knows  that  a  haord  and  lumpy  Boil  will 
not  grow  good  crops,  no  matter  how  much  plant  food  it  may  con- 
tain. A  clay  soil  which  has  been  producing  good  crops  for  any 
number  of  years  may  be  so  seriously  injured  by  one  injudicious 
plowing  in  a  wet  time  as  to  ruin  it  for  the  growing  of  crops  for 
two  or*  three  years.  The  injury  lies  in  the  modification  of  its 
physical  texture,  not  in  the  lessening  of  its  fertility.  A  sandy 
soil  may  also  be  seriously  impaired  for  the  growing  of  any  crop 
if  the  humus,  cor  decaying  organic  matter,  is  allowed  to  bum  out 
of  it.  It  then  becomes  leachy,  it  quickly  loses  its  moisture,  and 
it  becomes  expressively  hot  in  bright  sunny  weather.  Similar 
remarks  may  be  applied  to  all  soils.  That  is,  the  texture  or 
physical  condition  of  the  soil  is  nearly  always  more  importafU  than 
its  mere  richness  in  pla/nt  food, 

A  finely  divided,  mellow,  friable  soil  is  more  productive  than 
a  hard  and  lumpy  one  of  the  same  chemical  composition  because: 

It  holds  and  retains  more  moisture;  holds  more  air;  presents 
greater  surface  to  the  roots;  promotes  nitrification;  hastens  the 
decomposition  of  the  mineral  elements;  has  less  variable  ex- 
tremes of  temperature;  allows  a  better  root-hold  Xo  the  plant. 

In  all  these  ways,  and  others,  the  mellowness  of  the  soil  ren- 
ders the  plant  food  more  available  and  affords  a  congenial  and 
comfortable  place  in  which  the  plant  may  grow. 

The  reader  will  now  see  the  folly  of  applying  commercial  or 
concentrated  fertilizers  to  lands  of  poor  texture.  He  will  see 
that  if  potash,  for  example,  were  applied  to  the  hard  lumps  of 
Sample  I.  (Fig.  138),  it  could  not  be  expected  to  aid  in  the  growth 
of  plants,  because  plants  cannot  grow  on  such  soil.  If  the  same 
quantity  were  applied  to  Sample  II.,  however,  the  greater  part  of 
it  would  be  presented  to  the  iroots  of  plants  at  once,  and  its  effects 
would  no  doubt  be  apparent  in  the  season's  crop.  The  reader 
will  readily  understaod  that  it  is  useless  to  apply  commercial  ferti- 
lizers to  lands  which  are  not  in  proper  physical  condition  far  the 
very  best  growth  of  crops. 

The  poor  or  lumpy  soil  contained  a  greater  percentage  of  pot- 
ash and  phosphoric  acid,  no  doubt,  because,  of  the  lack  of  humus 
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in  tbe  sample.  As  it  contaiDe  lees  <»^anic  matter,  it  therefore 
bas  less  nitrogen  than  the  good  aoil  (Sample  II.).  Probably  be- 
caose  o<  this  less  percentage  of  organic  matter,  this  lump;  soil 
«l80  contains  less  moistnre  than  the  otiier.  As  a  matter  of  fact, 
howev^,  these  diff^'ences  which  tbe  chemist  fonnd  In  the  organic 
matter,  nitrogen  and  moistnre,  are  not  sufficient  to  account  for 
the  very  great  differences  in  the  prodnctivitj  of  the  two  soils, 
Tbe  chemical  examination  would  have  thrown  m<M-e  light  upon 
the  value  of  these  soils  if  a  determination  had  been  made  of  the 
amount  of  potash  and  phosphoric  acid  which  is  soluble;  but  even 
then,  the  chemist  could  not  have  told,  from  analysis  al<Mie,  how 


IBS.— Sample  I,  Sunple  U. 

valuable  this  land  might  be  for  any  particular  crop.  Analysis 
does  not  show  how  agreeable  or  comfortable  the  land  may  be  to 
the  plants.  There  is  sutBcient  potash  in  the  rock  (Sample  III.), 
and  ev^i  enough  phosphoric  add,  to  grow  a  crop  of  beans;  and 
yet,  even  if  I  add  the  nitrogen  and  water  and  maiie  the  mineral 
plant  food  solable,  I  cannot  hope  to  grow  a  crop  on  tbe  walls  of 
my  house.  In  brief,  a  chemical  analysis  of  soil  is  &nly  one  of 
eev&ral  means  of  determining  the  value  of  landi  and  m  the  general 
run  of  cases  it  is  of  very  secondary  value. 

How  can  the  texture  of  lands  be  improved?  In  general,  by 
three  means — by  judicious  plowing  and  tillageH.by  tbe  incor- 
poration of  humus,  and  by  the  use  of  underdrains.    The  value  of 
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simple  tillage  oi*  fining  of  the  land  as  a  means  of  increasing  it» 
productivity  was  first  clearly  set  f ortli  in  1733  by  Jethro  Tuli,  in 
his  "  New  Horse  Hoeing  Husbandry."  The  premises  upon  which 
Tull  founded  his  system  are  erroneous.  He  supposed  that  plant 
roots  actually  take  in  or  absorb  the  fine  particles  of  the  earth, 
and,  therefore,  the  finer  and  more  numerous  these  particles  are, 
the  more  luxuriantly  the  plant  will  grow.  His  system  of  tillage, 
however,  was  correct,  and  his  experiments  and  writings  have 
had  a  most  profound  influence.  If  only  one  book  of  all  the  thou- 
sands which  have'  been  written  on  agricultural  and  rural  affairs 
were  to  be  preserved  to  future  generations,  I  should  want  tiiat 
honor  conferred  upon  TulPs  "Horse  Hoeing  Husbandry."  It 
marked  the  beginning  of  the  modem  application  of  scientiilc 
methods  to  agriculture,  and  promulgated  a  system  of  treatment 
of  the  land  which,  in  its  essential  principles,  is  now  accepted  by 
every  good  farmer,  and  the  appreciatioii  of  which  must  increase 
to  the  end  of  tilne.  These  discursive  remarks  will,  I  hope,  em- 
phasize the  importance  wMch  simple  tillage  holds  in  agricultural 
practice. 

Farmers  do  not  appreciate  the  importance  of  humus  as  an 
ameliator  of  land.  In  farm  lands  it  is  usually  supplied  in  the 
form  of  green  crops,  stubble  or  sward,  and  bam  manures.  When 
humus  is  absent,  sandy  soils  become  too  lose  and  leachy  and  hot, 
and  clay  soils  bake  and  become  lumpy.  The  different  physical 
characteristics  of  our  Samples  I.  and  II.  are  largely  due  to  the 
greater  amount  of  humus  in  the  good  soil,  and  yet  we  have  seen 
that  the  chemist  pronounced  the  other  soil  richer  in  native  plant 
food. 

The  writer  has  much  of  this  hard,  unproductive  land,  like 
Sample  I.  What  is  to  be  done  with  it?  To  cover  it  with  com- 
mercial fertilizer  would  be  of  little  benefit.  It  must  first  be  put 
in  fit  condition  for  the  growing  of  crops.  A  crop  of  clover  plowed 
under  would  quickly  improve  it,  but  tiie  land  is  newly  planted  to 
orchard  and  he  does  not  care  to  seed  it  down.  The  next  recoarse 
is  stable  manure.  Of  this  enough  can  be  had  to  cover  the  hardest 
spots.    For  the  rest,  catch  or  cover  crops  must  be  used.    Follow- 
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ing  beans  or  potatoes,  he  can  «ow  rye  and  plow  it  under  very  early 
in  the  spring  (see  Bulletin  102).  Now  and  then  he  can  use  a  fall 
<5rop  of  sowed  com  or  oats,  or  something  of  the  kind.  After  a 
time,  he  may  be  able  to  get  the  land  in  such  a  conditioii  of  tilth 
as  to  secure  an  occasional  stand  of  crimson  clover.  This  practice, 
continued  judiciously  for  a  few  years,  oug'ht  to  radically  change 
the  character  of  the  land;  but  all  this  will  be  of  little  avail  unless 
the  plowing  and  cultivation — which  are  now  so  inadequate — can 
be  done  in  a  timely  and  intelligent  way.  All  this  will  take  time 
and  patience.  He  wishes  that  there  were  some  short-cut  and 
lazy  way  of  improving  this  land  by  making  some  application  of 
fertilizer  to  it,  but  there  is  not.  The  most  he  can  do  is  to  slowly 
bring  it  into  such  condition  that  it  will  pay  to  put  concentrated 
fertilizers  on  it.  In  short,  tJie  first  step  in  the  enrichment  of  un- 
produotvoe  land  is  to  improve  its  physical  condition  hy  msam^  of 
careful  a/ad  thorough  tillage^  hy  the  addition  of  humus^  and  per- 
haps hy  imderdrainage.  It  m^ust  fi/rst  he  put  in  such  condition 
that  pUmts  can  grow  i/n  it  After  thaty  the  addition  of  chemical 
fertilizers  may  pay  Jyy  giving  additional  or  redundant  growth. 

L.  H.  BAILEY. 
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THE  LESSON  OF  THE  DAISIES. 

No  one  who  h&s  chanced  to  make  a  domewhat  extended  tour  through  the 
farm-lands  of  any  part  of  the  middle  states  dnring  the  last  of  June  or  the 
fiiBt  of  July  can  have  failed  to  notice  how  large  a  fraction  of  the  area  was 
white  for  the  harvest — a  harvest  not  of  grain,  but  of  Ox-eye  Daisies.  Fields 
of  buckwheat  at  the  height  of  their  bloom  were  never  whiter  than,  many 
lowlands  which  once  weire  rich  meadows,  and  many  hillsides  which  once 
were  rich  pastures.  The  daiaades  are  so  prevalent  and  luxurious  this  year 
that  a  stranger  might  suspect  that  all  the  farmers  had  gone  into  the  busi- 
ness of  floriculture,  but  a  few  questions  will  soon  dispel  this  illusion,  for 
the  growers  of  the  daisies  very  rarely  apparedate  their  beauty.  It  is  a 
genuine  and  destructive  invasion,  and  yet  the  daisies  have  not  conquered 
the  meadows;  they  have  merely  stepped  in  to  occupy  and  possess  the  soil 
which  the  grass  had  abandoned.  The  worst  of  it  is  that  the  great  majority 
of  the  tillers  of  the  soil  do  not  apprehend  the  true  condition  of  things,  and 
while  they  bewail  the  fate  which  forces  them  to  harvest  daisies  Inwteftd  of 
grain  or  hay,  they  do  not  realize  the  fact  that  they  have  Invited  the  attack 
and  encouraged  the  invaders. 

Occasionally  a  farmer  Is  heard  to  ask  how  these  weeds  can  be  killed,  but 
he  does  not  realize  that  if  by  some  rapid  process  they  could  all  be  dispatched 
new  legions  would  fill  their  places  at  once  If  the  conditions  which  they  enjoy 
remain.  What  farmers  need  to  comprehend  is  that  without  some  radical 
mistake  in  the  management  of  their  land  the  daisies  never  would  have 
gained  such  a  foothold.  All  plants,  including  weeds,  setUe  and  thrive 
where  the  competition  for  life  is  such  that  they  can  enter  into  it  and  pros- 
per; A  good  stand  of  grass  leaves  no  room  nor  any  hope  for  weeds.  It  is 
not  in  well-tilled  fields  that  Canada  thistles  flourish,  but  in  neglected  pas- 
tures and  by  the  roadsides.  In  the  contest  with  the  best  agricultural  prac- 
tice they  cannot  prevail.  It  is  In  the  untilled  plains  of  the  west  or  in  the 
tiUed  regions  where  there  is  mile  after  mile  of  plowed  land  producing  only 
eight  or  nine  bushels  of  wheat  to  the  acre  year  after  year,  without  any 
rotation,  where  the  Kussian  thistle  is  a  natural  and  inevitable  intruder. 

The  remedy  for  weeds  is  to  keep  the  land  busy  with  a  good  crop  on  it, 
and  this  means  that  the  farmer  must  give  persistent  and  connected  thought 
to  his  business.  If  the  daisies  crowd  out  the  grass,  it  is  because  the 
meadow  has  been  neglected  and  the  grass  has  begun  to  fall,  and  wherever 
there  is  a  vacancy  by  the  failure  of  the  grass  every  enterprising  weed  finds 
a  rightful  opportunity  to  establish  itself.  If  the  farmer  asks,  therefore, 
what  will  kill  the  daisies,  there  is  one  answer;  better  farming.  Weeds  find 
nourishment  and  a  home  wherever  there  is  waste  ground,  which  means 
ground  not  properly  occupied.  Widespread  areas  of  daisies,  buttercups, 
wild  carrots,  mustards  and  the  like  are,  therefore,  the  types  and  measures 
of  the  prevailing  ignorance  of  farmers  respecting  the  very  fundamental 
principles  of  their  calling.  The  one  good  thing  that  weeds  can  accomplish 
is  to  prove  by  their  presence  that  there  is  a  weak  point  in  the  established 
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system  of  agrlculttire:  the  only  way  to  turn  their  visits  to  advanita^  is  to 
heed  this  instmctioii  by  reyolutionizing  farm  pnictlce and  organiging  some 
profitable  rotation  which  will  exclude  them. 

If  tarmeas  cannot  interpret  the  teachings  of  tiie  weed  it  certainly  would 
be  advisable  for  the  agricultural  experimeiit  crtations  to  help  them  in  this 
particular.  The  existence  of  these  inyaders  means  thait  what  the  farmers 
of  these  states  primarily  need  is  more  instruction  in  fundamental  matters 
concerning  the  handling  of  their  land.  We  are  glad,  therefore,  to  see  that 
many  of  the  stations  are  turning  to  this  subject,  and  that  they  are  doing 
more  than  merely  furnishing  botanical  descriptions  of  the  vaiious  noxious 
plants.  The  Cornell  Station,  for  example,  in  a  bulletin  entitled  Reflections 
Upon  Weeds,  gives  some  sound  primary  instruction  in  agrlcultuial  science. 
It  is  to  be  hoped  that  both  this  station  and  others  will  continue  work  of 
this  sort  even  If  they  forego  to  some  extent  experimentation  in  higher  fields. 
So  long  as  the  farmer  needs  elementary  teaching  It  ought  to  be  furnished 
to  him,  even  if  it  talces  the  time  of  officials  who  ought  to  be  searching  for 
scientific  truth.  A  late  bulletin  of  the  Geneva  Experiment  Station  upon  the 
principles  which  underlie  the  application  of  commercial  fertilizers  deals 
with  the  simplest  matters,  matters  with  which  every  intelligent  farmer 
ought  to  be  familiar,  and  yet  there  is  no  doubt  that  every  word  of  it  is 
needed.  The  time  may  come  in  America,  as  it  has  come  in  some  older 
countries,  when  the  common  schools  instruct  children  In  'the  prindplee  of 
agricultur^-^-so  that  in  fundamental  points  of  practice  the  ordinary  farmer 
will  know  whait  to  do,  and  will  be  able  to  tell  why  he  does  it.  Until  that 
day  arrives  every  effort  to  increase  his  knowledge  oi  principles  deserves 
encouiagement. — Editorial  in  Ckirden  and  Forest,  July  22,  1896. 


The  HoTvorable  Commissioner  of  Agriculture^  Albany : 

Sir. — This  expository  balletin  is  submitted,  as  explained  in  the 

prefatory  note  of  Balletin  119,  for  publication  under  Chapter  437  of 

the  Laws  of  1896. 

L.  H.  BAILEY. 


The  Moisture  of  the  Soil,  and  Its  Conservation. 


The  conseryation  of  soil  moisture  is  one  of  the  most  important 
problems  presented  to  the  farmer  and  gardener.  Hardly  a  sea- 
son passes  in  which  some  important  crop  is  not  reduced  in  yield 
from  twenty-flve  to  seventy-tive  per  cent,  because  of  lack  of  suffi- 
cient moisture  to  bring  it  to  maturity.  The  soil  may  have  been 
put  in  proper  condition,  plant  food  may  have  been  supplied  in 
the  form  of  fertilizers,  and  all  other  conditions  may  have  been 
favorable  for  the  development  of  a  full  crop,  yet  with  the  supply 
of  moisture  deficient  all  this  labor  and  expense  count  for  little  or 
nothing.  The  questions,  therefore,  arise,  "  To  what  extent  can 
the  amount  of  soil  moisture  be  controlled?  "  ^^  Is  it  possible  to 
do  anything  to  save  crops  from  the  oft-recurring  droughts?  " 

The  insufficient  water  supply  is  not  due  to  lack  of  rainfall,  but 
to  its  unequal  distribution.  The  average  annual  rainfall  in  New 
York  for  the  last  seventeen  years  is  34.31  inches.  The  lowest 
rainfall  ever  recorded  in  the  state  was  in  1879  when  only  19.74 
inches  fell.  In  1895  there  was  also  a  deficiency,  only  28.6f> 
inches  being  recorded.  In  the  arid  portions  of  Kansas,  a  rainfall 
of  20  inches  which  is  well  distributed,  is  reasonably  sure  of  mak- 
ing a  good  crop.  The  loss  there  by  surface  drainage  is,  however, 
very  slight,  it  being  estimated  at  not  more  than  ten  per  cent,  or 
about  2  inches,  leaving  18  inches  for  crop  growth.  In  New 
York,  with  a  rainfall  of  from  34  to  40  inches,  nearly  one-half 
passes  off  by  surface  drainage  and  is  lost  so  far  as  inmiediate 
plant  growth  is  concerned.  Not  only  is  the  water  lost  to  the 
crops,  but  it  carries  with  it  much  of  the  soluble  plant  food  of  the 
surface  soil.  This,  then,  would  suggest  one  important  step  in 
the  attempt  to  store  up  moisture.  This  surface  flow  of  water 
must  be  prevented  and  caused  to  cdnk  into  the  eoil  to  supply  a 
reservoir  from  which  plants  can  secure  moisture  during  the  per- 
iod of  growth. 
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Sow  the  soil  holds  its  water. 
That  a  proper  understanding  of  the  qneBtion  may  be  reached,  it 
is  necessary  to  have  a  knowledge  of  the  conditionB  nndcr  which 
water  exists  in  the  soil,  and  of  the  part  it  plays  in  the  myKteriooa 
operations  of  plant  growth.  Water  may  be  in  one  of  three  forms, 
— aa  tree,  capillary,  or  hygroscopic  water.  The  free  water  of 
the  soil  is  that  which  flows  nnder  the  influ«ice  of  grayi^.  It 
is  the  Boorce  of  supply  for  wella  and  springs.  It  is  not  directly 
used  by  plants  and  its  presence  in  the  soil  within  eighteen  inches 
of  the  surface  is  detrimental  to  the  growth  of  most  coltivated 
crops.  It  ia  valaable,  however,  because  it  is  the  supply  from 
which  capillary  water  is  drawn. 

The  capillary  water  does  not  flow  by  gravity.    It  is  the  direct 
source  of  moisture  for  plants.    It  may  be  either  drawn  upward* 
or  it  may  pass  downwards  depending  upon  whether  the  soil  is 
drier  at  the  surface  or  below.    In  time  of  droughts,  the  capillary 
action  of  the  soil  may  be  snfflcient  to  raise  the  water  through  a 
distance  of  five  or  six  feet,  its  power  in  this  respect  depending 
directly  upon  its  physical  condition.    If  the 
soil  ia  coarse  and  cloddy  and  the  particleg  are 
not  compact,  then  the  water  can  not  rise  to 
take  the  place  of  that  which  is  carried  off  by 
evaporation  or  used  up  by  plants  in  their 
growth.    If,  however,  the  soil  is  fine,  in  good 
condition,  and  homogeneous,  the  water  passes 
iM-Theioiimoioh     ^^^^^7  "^^  continuously  to  the  surface.    No- 
tice the   track  of   the  hoi^  on  the    plowed 
ground,  or  the  foot-print  of  the  driver,  and  see  how  the  moisture 
comea  directly  to  the  surface,  because  the  soil  has  been  com- 
pacted and  there  is  intimate  capillary  relation  between  its  parti- 
cles.    This  moiat  surface  showa  that  the  water  is  passing  off 
from  it  into  the  air.     This  observation  should  teach  a  lesson. 
The  soil  may  be  pulverized  and  made  compact,  but  the  capillary 
pores  near  the  surface  muat  be  enlarged  by  tillage  so  as  to  break 
the  capillary  connections  and  stop  the  water  ia  its  upward 
course,  and  thus  force  it  to  pass  off  through  the  tissues  of  the 
plant.    This  loose  surface  stratum,  two  or  three  inches  deep,  is 
the  "  soil  mulch  "  (Fig.  139)  of  which  so  much  has  been  said 
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in  recent  writings.  It  is  one  of  the  most  important  means  of 
preventing  the  loss  of  water  from  the  soil.  It  breaks  off  the 
capillary  pores  in  the  soil  structure  and  interposes  between  the 
lower  moist  soil  and  the  air  a  layer  so  loose  that  the  water  can 
not  rise  through  it.  This  mulch  may  itself  dry  to  dust,  but  it 
nevertheless  protects  the  soil  below.  When  soils  become  baked, 
the  minute  capillary  pores  connect  directly  with  the  atmosphere 
and  the  evaporation  of  water  is  very  rapid.  Hence  it  is  exceed- 
ingly important  that  the  crust  be  broken  after  every  rain. 

The  hygroscopic  water  of  the  soil  flows  neither  under  the  in- 
fluence of  gravity  nor  capillarity.  It  is  held  flrmly  in  place 
upon  the  particles  of  soil  and  can  only  be  driven  off  by  a  high 
degree  of  heat.  Just  how  important  this  water  is  in  the  growth 
of  plants  has  not  been  determined,  but  it  is  probable  that  during 
severe  droughts  it  may  assist  in  carrying  the  plant  over,  enabling 
it  to  maintain  itself  until  capillary  action  is  restored. 

The  necessity  of  toater  far  growing  plants. 

The  importance  of  water  to  the  growing  plant  can  only  be 
andestood  when  we  apprehend  and  appreciate  how  large  a  part 
of  its  structure  is  composed  of  water,  and  that  even  this  large 
percentage  of  its  composition  is  but  a  fraction  of  the  total 
amount  used  in  its  development.  The  quantity  of  water  entering 
into  the  structure  of  plants  varies  from  sixty  to  as  high  as  ninety- 
eight  per  cent,  of  their  total  weight.  During  the  entire  period  of 
growth,  there  is  a  constant  giving  off  of  moisture  by  the  foliage, 
and  it  must  be  made  good  by  that  which  is  taken  up  by  the 
roots.  By  experiments  conducted  at  the  Wisconsin  Experiment 
Station,  it  has  been  found  that  in  raising  oats,  for  every  ton  of 
dry  matter  produced  there  were  required  522.4  tons  of  water;  for 
every  ton  of  dry  matter  of  flint  corn  there  were  required  233.9 
tons  of  water;  for  dent  com,  309.8  tons  of  water  for  every  ton  of 
dry  matter.  On  plots  at  this  Station,  1.8  tons  of  dry  matter  of 
oats  per  acre  represented  an  expenditure  of  940.32  tons  of  water. 
Potatoes  used  422.7  tons  of  water  per  ton  of  dry  matter.  The 
yield  of  potatoes  on  the  experiment  plots  of  450  bushels  per  acre 
during  the  dry  season  of  1895  represented  an  amount  of  water 

equal  to  1310.37  tons. 

31 
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Just  why  BO  macb  water  is  required  by  the  growing  plant  and 
how  it  obtains  this  supply  is  not  asnally  understood.  It  hu 
been  the  sabject  of  considerable  re- 
search and  even  now  presents  later 
esting  problems  for  further  study. 
The  roots  of  the  plant  are  its  feeders 
and  ell  of  the  water  ordinarily  used 
by  it  passes  in  through  these  chan- 
nels. The  particles  of  soil  hold  a 
film  of  water  in  firm  contact.  The 
roots  and  rootlets  of  the  plant,  in 
burrowing  through  the  soil,  come 
into  intimate  relation  with  these  soil 
particles  (Fig.  140).  The  finer  the 
soil,  the  closer  the  relation  estab 
lished  between  it  and  the  roots.  The 
The  roots  are  thus  surrounded  by  a 
thin  film  of  water,  a  portion  of 
which  they  are  able  to  absorb.  The 
water  passes  up  through  the  tissues 
of  the  plant,  carrying  with  it  soluble 
110.— A  corn  plant  sboviDg  the  idti-    plant  food  which  IS  conreved  to  the 

maM  relMlDD  batween  tbe  root*  uid 

the  soil  puticiM.  Fromiue.  manufacturing    or    elaborating    or- 

gans, the  leaves.  There,  in  the  pres- 
ence of  sunlight,  the  fixation  of  carbon  from  the  air  takes  place 
and  by  means  of  the  movement  of  the  sap  the  now  organized 
material  is  carried  to  all  growing  parts  of  the  structure.  That 
part  of  the  water  no  longer  retjulred  passes  off  through  the 
breathing  pores  of  the  leaf,  called  stomata.  As  evaporation 
is  a  cooling  process,  there  is  no  doubt  that  this  loss  of  water 
has  an  important  influence  in  lowering  the  temperature  of  foliage 
and  in  promoting  the  fixation  of  carbon. 

As  already  stated,  the  plant  roots  can  absorb  food  only  in  the 
soluble  form,  and  the  passage  of  a  large  quantity  of  water 
through  their  tissues  is  necessary  to  furnish  the  supply  of  min- 
eral elements  required  by  growth.  Kot  only  is  a  large  quantity 
of  moisture  demanded  for  the  direct  use  of  the  plant,  but  its 
presence  in  the  soil  is  necessary  in  order  that  the  plant  food  may 
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be  rendered  available.  Few  soils  are  so  lacking  in  fertility  that 
they  wonld  not  grow  crops  could  the  mineral  plant  food  which 
they  contain  be  unlocked  and  brought  into  fit  condition  for  use. 
This  important  opei:ution,  as  well  as  nitrification, —  op  the  con- 
version of  nitrogen  compounds  into  the  form  of  nitrates, — can 
proceed  only  in  the  presence  of  moisture.  Crops  plowed  under 
for  green  manuring,  and  barn  manures,  can  be  made  available 
only  when  there  is  sufficient  moisture  in  the  soil  toi  cause  break- 
ing down  and  decomposition.  With  moisture  in  the  soil,  there 
is  a  constant  movement  towards  the  plant  roots  to  restore  the 
equilibrium,  or  to  make  good  that  used  by  the  plant.  This  move- 
ment of  the  moisture  brings  to  the  roots  the  soluble  plant  food. 

The  living  root  itself  has  the  power  of  disintregating  and 
decompo'^'ng  the  particles  of  soil  and  of  dissolving  and  extracting 
some  of  tfce  plant  food.  This  powerful  action,  by  which  the  solid 
rock  is  broken  down  and  its  plant  food  liberated  and  by  which 
even  polished  marble  can  be  corroded,  goes  on  only  in  the  pres- 
ence of  moisture.  Supply  the  plant  with  moisture,  and  its  roots 
are  able  to  set  free  from  the  particles  of  the  soil  a  part  of  the 
mineral  elements  required  for  its  growth.  Supply  even 'our 
sandy  desert  plains  with  abundant  moisture  and  immediately 
they  change  from  a  desert  to  a  garden. 

An  acre  of  soil  to  the  depth  of  one  foot  weighs  approximately 
1,800  tons.  If  25  per  cent,  of  this  is  moisture,  we  should  have 
450  tons  of  water  per  acre.  An  acre  of  soil  to  the  depth  of  eight 
inches  weighs  about  1,200  toms.  If  25  per  cent,  of  moisture  were 
found  here  it  would  contain  per  acre  300  toms  of  water.  Plants 
can  maintain  themselves  with  as  low  as  6  per  cent,  of  water, 
but  their  growth<  seems  to  go  on  most  rapidly  in  soils  whose 
water  content  is  from  13  to  25  per  cent. 

The  conservation  or  saving  of  moisture. 

The  annual  rainfall  in  New  York  is  sufficient  for  the  require- 
ments of  plants,  could  it  be  distributed  or  conserved  during  the 
growing  season.  The  experiments  conducted  by  the  U.  S.  Dept. 
of  Agriculture  with  a  view  to  controlling  the  distribution  of  rain- 
fall, proved  that  it  was  beyond  coooitrol  by  any  means  known  at 
present     Dependence  must  then  be  placed  upon  irrigation  or 
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coiuieryation  of  moistuire  to  overcome  the  dieadtroaB  effects  of 
diroaght.  In  the  arid  and  semi-arid  regiooifl  of  the  West,  where 
irrigation  is  BucceeefuUy  paracticed,  the  problem  is  apparently 
solved,  or  is  at  leaat  reduced  to  a  mere  matter  of  co-operation 
and  cost.  But  in  the  Ecustem  states,  entirely  different  conditions 
are  met.  To  snpply  the  enormous  amount  of  water  required  for 
growing  crops  means  an  outlay  of  money  entirely  beyond  the 
individual  means  of  most  farmers  and  gardeners.  In  tl^e  West 
where  irrigation  is  practiced  most  uniformly,  farmers  are  not 
required  to  take  into  consideration  the  possibilities  of  rain.  They 
know  that  there  will  be  no  heavy  downpour  immediately  aft^ 
flooding  their  crops.  But  here  there  is  no  such  guarantee,  and 
to  flood  the  fields  by  irrigation  and  have  that  followed  imme- 
diately by  a  heavy  rain  might  mean  the  entire  destructicMi  or 
serious  injury  of  the  crop.  Although  irrigating  systems  may  be 
introduced  in  special  cases,  yet  the  great  dependence,  in  this 
State,  must  be  the  irainfall  and  the  conservation  of  the  moisture 
of  the  soil. 
The  means  by  which  moisture  may  be  conserved  are  as  follows: 

'  By  plowing  and  tillage, 

mulches, 
underdrainage, 

lessening  the  influence  of  winds, 
applications  of  lime,  salt,  etc., 
rotation  of  crops  to  increase  humus, 
adapting  the  crop  to  the  soil. 

Ploioing  to  save  moisture, — As  already  indicated,  the  first  step 
in  the  conservation  of  moisture  must  be  the  preparation  of  the 
soil  so  that  the  rain  will  sink  down  and  not  be  carried  off  by 
surface  drainage.  In  many  sections  of  the  country,  especially  in 
the  Southern  States,  the  great  bane  to  agriculture  is  the  surface 
washing  of  the  soil.  Owing  to  shallow  plowing  and  shallow  cul- 
tivation, the  water  is  unable  to  settle  into  the  hard  soil  with 
sufOicient  rapidity  and  is  carried  along  the  surface,  producing 
those  gullies  which  are  there  so  destructive  to  farm  lands. 

The  improvements  in  the  plow  have  done  much  towards  reme- 
dying these  defects,  but  there  is  still  a  large  amount  of  ignorance 
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as  to  the  proper  use  of  this  implement.  As  an  implement  to  be 
used  in  the  preparation  of  the  soil  for  the  reception  of  moisture, 
it  stands  pre-eminent.  Good  plowing  does  not  consist  —  as  ordi- 
narily supposed  —  in  merely  inverting  a  portion  of  the  earth, 
but  in  pulverizing  and  fining  it  and  burying  the  sod  or  refuse 
which  may  be  on  the  surface.  The  amount  of  water  which  a 
soil  is  capable  of  holding  depends  directly  upon  the  fineness  of 
its  particles.  Then  that  plow  which  will  break  and  pulverize  the 
soil  moet  thoroughly  is  the  one  best  adapted  to  fit  the  soil  for 
holding  moisture.  This  point  is  well  illustrated  by  King  in  his 
book  on  "  The  Soil."  He  says,  "  Since  each  independent  soil 
grain  of  a  moist  soil  is  more  or  less  completely  suirrounded  by  a 
film  of  water,,  it  is  evident  that,  other  conditions  being  present, 
the  largest  aggregate  surface  area  may  retain  the  most  water 
per  cubic  foot.  Now,  a  cubic  foot  of  marbles  one  inch  in  diameter 
possesses  an  aggregate  surface  of  27.7  square  feet  while  if  the 
marbles  were  reduced  in  diameter  to  one-thousandth  of  an  inch, 
then  the  total  area  per  cubic  foot  is  increased  to  37,700  square 
feet."  Prom  this  it  is  evident  that  the  total  amount  of  water 
capable  of  being  absorbed  by  a  soil  which  is  cloddy  and  lumpy 
is  very  slight  in  comparison  with  what  it  would  be  were  it  in  a 
finely  divided  state;  and  not  only  is  its  absorbing  power  less,  but 

» 

its  power  of  holding  moisture  is  also  greatly  reduced.     King 

found  the  rate  of  percolation  from  soils  of  different  degrees  of 

fineness  to  be  as  follows,  the  column  of  soil  being  eight  feet  in 

height: 

Time  of  Percolation. 


SIZE  OF  DRAINS. 

Per  cent.  lost 
in  1  hour 

Per  cent,  lost 
in  8  hours. 

Per  cent,  loat 
in  84  hours. 

Per  cent.  lost 
in  48  hours. 

.186  inch 

9.10 
7.95 
6.82 
1.76 

1.28 

10.45 
9.47 
9.21 
8.83 
1.91 

18.06 

12.81 

11.71 

7.64 

5.88 

18.68 

.078  looh 

12.78 

.061  inch 

11. S8 

.045  inch 

8.44 

.088  inch 

6.79 

This  striking  difference  in  the  rate  of  percolation  from  soils  of 
different  degrees  of  fineness  shows  moet  forcibly  the  importance 
of  thorough  pulverization  of  soils  to  increase  their  water  absorb- 
ing and  moisture  holding  capacity. 

A  large  amount  of  water  is  lost  during  the  winter  and  spring 
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months  owing  to  the  sorface  draina{:e  of  melting  snowa  and 
heavy  rainfalls.  To  prevent  thie  lose,  fall  plowing  should  be 
extensively  practiced,  and  where  the  subBoil  is  very  bard  and 
compact  the  use  of  the  sabsoil  plow  may  prove  most  beneficial. 
SboDld  the  gronnd  break  np  in  clods,  then  it  may  be  allowed  to 
remain  daring  the  winter  vrithont  harrowing  to  mm^  thoroughly 
snbject  it  to  the  beneficial  action  of  the'  elements.  Bat  sboold 
the  soil  be  in  good  mechanical  condition,  then  some  plants  shonld 
be  growing  on  it  daring  the  winter.  The  importance  of  keeping 
growing  plants  on  the  soil  during  the  winter  can  hardly  be  over- 
estimated. They  serve  to  bind  the  soil,  to  take  up  the  plant  food 
which  may  be  soluble  and  liable  to  loss  by  drainage.  If  these 
plants  are  plowed  under  in  the  spring,  organic  matter  is  added 
to  the  soil.  In  com  fields,  wheat  or  rye  may  be  drilled  in  without 
plowing  and  it  will  obtain  sufiScient  growth  to  act  most  ben^- 
cially  upon  the  soil  during  the  winter  and  it  may  be  plowed  under 
in  the  spring,  having  served  its  purpose  &b  a  soil  protector.  The 
use  of  cover  ci^pe  for  orchard  lands  is  fully  discussed  in  Cornell 
Bulletin  102. 

It  should  be  said,  however,  that  hard  land  which  is  bare  or 
devoid  of  humus  is  very  apt  to  become  puddled  or  cemented  dur- 
ing the  winter  if  plowed  in  the  fall.  In  such  cases,  all  that  is 
gained  by  fall  ploughing  is  more  than  lost  by  thia  running  to- 
gether of  the  soil. 

On  land  that  has  been  fall  plowed,  work  can  begin  in  the  spring 
several  days  earlier  than  on  unplowed  land.    It  should  be  the 
practice  to  stir  the  surface  soil  just  as  early  in  the  spring  aa 
conditioffiB  will  permit,  that  a  s<ril  mulch 
may  be  formed  which  will  serve  to  preveat 
the  escape  of  the  water  from  below.     On 
clay  land  it  is  of  special  impoirtance  that 
work  be  commenced  early,  and  yet  on  ac- 
count of  its  peculiar  nature  it  ia  the  slowest 
in  drying  out  and  the  last  to  be  plowed. 
This  delay  may  mean  the  difference  between 
a  success  and  a  failure  of  the  crop.    Clay 
BoiU,  owing  to  their  fine  state  of  division  and 
their  tenacioosness,  are  but  slowly  permeated  by  water  {Fig.  141). 
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But  once  satarated,  unlike  eandj  soil,  it  does  not  permit  the 
water  to  pass  off  by  percolation  and  must  wait  until  the  sun's 
rays  and  the  winds  have  dried  off  the  surface  sufficiently,  to  per- 
mit of  its  being  worked.  Then,  to  conserve  the  moisture,  fre- 
quent shallow  tillage  should  be  given  and  crope  should  be  sown 
before  the  water  has  become,  exhausted.  The  slow  passage  of 
the  water  towards  the  surface,  by  means  of  oapilliary  action, 
furnishes  plants  with  moisture  and  insures  a  successful  start, 
which  is  half  the  battle  towards  securing  a  successful  crop. 
King  found  that  the  loss  of  moisture  during  seven  days  from 
April  29th  to  May  6th  was  9.13  lbs.  of  water  per  square  foot 
greater  on  the  unplowed  than  plowed  land,  equal  to  a  rainfall 
of  1.75  inches,  or  198  tons  of  water  per  acre.  Can  it  be  afforded 
to  thus  delay  the  spring  plowing  and  the  preparation  of  the  soli 
mulch?  Then,  the  very  evaporation  is  a  cooling  process  and  the 
soil,  instead  of  becoming  warm  and  of  a  proper  temperature  for 
the  germination  of  seeds,  remains  cold  and  unoongenial  as  long  as 
this  wasteful  process  goes  on.  With  sandy  and  gravelly  soils 
the  difficulty  experienced  in  the  spring  is  not  so  great.  They  are 
both  permeable  to  water  and  furnish  another  means  for  its  es- 
cape besides  evaporation.  The  water  passes  off  by  percolation 
and  the  soil  soon  becomes  warm  and  ready  for  the  reception  of 
the  seeds.  But  moisture  can  be  conserved  better  on  clay  lands 
than  on  sandy  lands,  because  the  loss  occurs  chiefly  through 
evaporation.  It  is  upon  clay  or  heavy  lands,  therefore,  that  the 
value  of  the  soil  mulch  is  markedly  apparent. 

Harrotoing  to  mve  moisture. — The  harrow,  besides  pulverizing 
and  fining  the  soil  for  the  seed-bed,  is  most  efficient  in  furnishing 
a  soil  mulch.  The  spring-tooth  harrow  is  in  reality  a  cultivator, 
and  its  action  is  similar  to  that  of  the  cultivator.  When  used  as 
an  instrument  to  conserve  moisture,  the  teeth  should  penetrate  to 
the  depth  of  about  three  inches,  and  to  produce  the  best  effect  the 
ridges  left  by  it  should  be  leveled  off  by  a  smoother  which  can 
now  be  purchased  as  an  attachment  to  the  harrow.  The  tillage 
of  orchards  by  the  harrow  is  now  practiced  extensively,  and  noth- 
ing short  of  irrigation  will  so  nearly  meet  the  demands  of  trees 
for  moisture,  particularly  upon  the  heavier  soils. 
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The  Acme  (harrow  is  a  iAoet  excellent  implement  on  soite  which 
are  comparatively  free  from  stones  and  mbbish.  The  plow-like 
action  of  its  blades  serves  to  pulverize  the  surface  soil,  to  spread 
the  loose  mulch  evenly,  and  it  leaves  a  most  excellent  seed-bed. 

The  cutaway  or  disc  harrow©  may  be  either  beneficial  or  of  ab- 
solute injury.  If  the  discs  are  so'set  that  they  cover  but  a  por- 
tion of  the  surface  with  the  mulch,  they  leave  a  ridge  exposed  to 
the  action  of  the  wind  and  sun,  and  the  rate  of  evaporation  is 
greatly  increased.  The  discs  i^ould  be  set  at  such  an  angle  that 
the  whole  surface  shall  be  stirred  or  covered.  Their  chief  value 
lies  in  their  cutting  and  pulverizing  action  on  clay  soils,  bat  as 
conservers  of  moisture  they  are  inferior  to  the  Acme  or  the 
spring-tooth.  Soils  which  need  the  disc  harrow  should  generally 
be  gone  over  again  with  some  sihallower  tool. 

The  mellower  the  aoil  the  lighter  should  be  the  work  done  by 
the  harrow.  On  most  heavy  orchard  soils  it  will  be  found  neces- 
sary to  use  the  heavy  toola,  like  the  spring-tooth  and  disc  har- 
rows, in  the  spring,  but  if  the  land  is  properly  handled  it  should 
be  in  such  condition  as  to  allow  the  use  of  a  spike-tooth  or 
smoothing  harrow  during^summer.  This  light  summer  harrow- 
ing, as  shown  in  the  cut  on  the  title  page,  should  be  sufficient  to 
keep  down  the  weeds,  and  it  preserves  the  soil  mulch  in  most  ex- 
cellent condition.  With  such  a  tool,  and  on  land  in  good  tilth,  a 
man  can  harrow  ten  or  more  acres  a  day. 

Cultivators  and  conservation  of  moisture. — The  action  of  culti- 
vators is  not  materially  different  from  that  of  the  spring-tooth 
harrow.  The  size  of  the  teeth  should  be  regulated  by  the  work 
to  be  performed,  a  many  small-toothed  implement  being  prefer- 
able to  a  few  large  teeth,  where  the  object  is  to  conserve  mois- 
ture. It  must  be  borne  in  mind  that  in  a  dry  time  the  less  sur- 
face exposed  the  less  will  be  the  evaporation.  If  a  large  toothed- 
implement  is  used  to  destroy  grass  and  weeds,  then  it  should  be 
followed  by  a  smoother  to  reduce  the  ridges  and  prevent  loss  <rf 
moisture.  Bidge  culture  is  only  allowable  when  the  object  is  to 
relieve  the  soil  of  moisture  on  bottom  lands  where  the  water 
comes  very  near  the  surface,  or  for  some  special  crops,  where  a 
high  degree  of  warmth  is  required  early  in  the  season.     In  these 
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casefl  it  ma;  be  nec^sarjr  to  throw  up  ridges  to  produce  the 
proper  degiree  ot  warmth  foir  germination,  but  even  then  the 
ridges  shoald  be  Blight.  Nothing  coald  be  better  calcnlated  to 
dr;  oat  a  potato  field  or  a  corn  field  than  throwing  the  ground 
op  in  high  ridges,  leaving  a  large  eurface  exposed  to  the  action 
of  san  and  wind. 

In  froit  plantations  which  are  in  a  proper  state  of  cnltivation, 
a  email-toothed  or  even  spike-toothed  cnltivator  will  be  found 
sufficient  to  maintain  the  surface  rnulc^. 

The  foUoiwing  flguree  show  how  mu<^  the  use  of  the  cultivator 
may  do  to  save  moistuire:  In  our  determinations  of  soil  moisture 
we  found,  on  July  Ist,  in  a  plot  where  11,080  lbs.  oif  green  forage 
per  acre  had  been  cut  from  <Mie-half  of  it  but  6.73  per  cent^  of 
moistore,  while  on  the  open  cultivated  space  between  plots, 
within  five  feet  from  where  the  othw  sample  was  taken.  10.54 
per  cent,  of  moisture  was  found.  July  6tb  samples  were  again 
taken.  The  percentage  of  moisture  in  the  standing  oats  was 
4.07,  and  in  the  open  cultivated  space  13  per  cent.  This  clearly 
illustrates  the  difference  in  the  amount  of  soil  moisture  retained 
by  frequent  surface  tillage  compared  with  that  which  is  found 
where  a  orop  of  grain  covers  the  soil. 

The  roller  in  its  relation  to  soil  moisture  is  an  implement  whose 
value  depends  largely  npou  local  conditions.    There  is  no  tool 
which  requires  more  judgment  as  to  its  proper  use.    On  light, 
loose  sandy  or  gravelly  soils,  where  every 
effort  must  be  made  to  solidify  and  pack 
the  particles  closely  together,the  roller  must 
be  used  repeatedly.     The  difficulty  of  such 
soils  is  that  the  spaces  between  the  grains 
are  so  large  that  the  water  U  permitted  to 
pass  through  freely  and  is  lost  by  percola- 
tion.    The  capillary  openings  are  so  large 
that  there  is  very  feeble  rise  of  the  water 
to  take  the  place  of  that  used  by  plants  and 
lost  by  evaporation  (Fig.  142).    The  roller    ,4s,^co««  g™.eiij  «ii, 
lessens  the  size  of  these  pores  in  solidifying       jh^  ">bh*  loose  «inio- 
the   soil   and   the   capillary   force   is  then 
strong  enough  to  draw  the  water  to  the  surface  (Fig.  143).     If, 
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now,  the  soil  is  left  in  this  condition,  it  has  been  pot  in  the  best 
possible  form  for  parting  with  its  moisture,  and  it  will  take  ad* 
vantage  of  the  opportunity  unless  prevented  by  establishing  a 
surface  mulch.  In  seeding  land  in  a  dry  time  the  soil  should 
be  rolled  in  order  to  bring  sufficient  moisture  to  the  seeds  to 
insure  germination.  Where  circumstances  will  p^mit,  the 
roller  should  be  followed  by  a  smoothing  harrow  that  the  sur- 
face mulch  may  be  restoired  and  the  moisture  stopped  before 
reaching  the  atmosphere  (Pig.  144).  On  clay  lands  the  roller 
must  be  used  with  much  caution.  If  used  immediately  after 
grain  is  sown,  and  a  heavy  rain  following,  there  would  be  dan- 
ger of  the  soil  becoming  so  compact  on  the  surface  that  the 
tender  shoots  would  be  unable  to  get  through,  and  the  most 
direct  connection  would  be  established  between  the  soil  moisture 
and  the  air.  A  good  method  of  treatment  for  clay  is  to  roll 
before  the  seed  is  sown,  then  harrow  and  make  a  good  seed-bed, 
and  then  drill  in  the  grain.  After  the  plants  are  well  up  the 
roller  may  be  used  again,  which  will  bring  the  water  to  the 
surface,  where  the  growing  plants  can  make  use  of  it  before 
it  passes  off  by  evaporatiofl. 

Herbage  mulches. — The  covering  of  the  soil  by  a  mulch  of  leaves 
or  decaying  vegetable  matter  is  nature's  way  of  conserving 
moisture  and  of  restoring  fertility  to  the  soil.  Go  to  any  forest 
Where  the  leaves  have  not  been  burned  annually  and  notice  the 
mulch  which  covers  the  soil  (Fig.  145).  The  soil  will  be  found 
to  be  moist  and  loose.  Humus  has  been  stored  up  and  the 
covering  of  leaves  prevents  the  escape  of  the  moisture  by  sur- 
face evaporation.  Many  persons  conclude  that  because  nature 
tills  by  mulching,  man  should  do  the  same,  but  the  c<Hiclu8i<Hi 
is  fallacious.  Farm  areas  are  too  open  and  to  much  exposed 
to  searching  winds  to  allow  of  the  good  results  which  nature 
obtains  in  the  seclusion  and  coolness  of  the  forest.  Even  our 
largest  orchards  do  not  give  us  forest  conditions.  This  herbage 
mulch  also  induces  shallow  rooting  of  trees,  as  sod  land  does 
(see  Bulletin  102).  In  most  farm  lands,  also,  it  is  necessary  to 
plow  or  move  the  land  at  least  once  a  year  in  order  to  sow  the 
seed  and  harvest  the  crop,  and  this  would  destroy  an  herbage 
mulch.    Aside  from  all  this,  it  is  impossible,  except  in  very 
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ecial  casee,  to  secure  sufficient  lierbage  to  afford  an  adequate 
ilch. 

The  kumua  of  the  soil  ]b  the  great  store-hoDBe  for  nitrogen  and 
jiBture.  It  18  the  accumnlatiou  of  decaying  vegetable  or  ani- 
al  matter,  and  its  presence  in  the  soil,  while  not  dbsolutely 
cessary  to  the  growth  of  plants,  is  the  factor  which  makes  the 
od  congenial  for  the  very  best  development  of  the  crop.  The 
nstant  use  of  commercial  fertilizerB,  without  being  snpple- 
ented  by  bam  manures  or  green  manuring,  will  so  reduce  the 
■rcentage  of  hamus  in  the  soil  that  its  water-holding  capacity 
11  be  considerably  diminished.  This  humus  should  be  liberally 
pplied  by  means  of  cover  crops,  rotations,  and  stable  mannres. 


1.— Showbig  (ba  affvct  ot      141.~8boi>liig  bov  Uw  loll  mulch     145.— Tbe  Ioom  mulcb  on 
the  roller  In  DOmpBCIlnc        itaould    be  mtored   bj  tiUa^  rorestaoili. 

tbe  aurlaoe  layer.  after  (be  roller  haa  beaa  oaed. 

Vnderdrainage  and  how  it  acts  as  a  conserver  of  moisture  is 
>pularly  misunderstood.  It  is  usually  supposed  that  under- 
-ains,  instead  of  acting  as  conservers  of  moisture,  produce  ex- 
:tly  the  oppoflite  effect.  It  has  already  been  noticed  that  water 
ay  exist  in  the  soil  aa  free  or  capillary  and  that  the  presence  of 
le  free  water  within  edghteen  inches  of  the  surface  is  positively 
■trimental  to  the  growth  of  most  cultivated  plants.  Not  only  is 
necessary  that  moisture  be  supplied,  bat  also  that  the  soil  shall 
;  iu  such  condition  that  tbe  air  may  have  access  to  it,  for  a  sup- 
j  of  oxygen  is  necessary  to  the  breaking  down  and  decompoei- 
ou  of  organic  matter  and  tbe  making  of  plant  food  available. 
le  anderdraio  removes  only  the  free  water  which  may  come  too 
^ar  tbe  surface  and  it  leaves  the  soil  above  in  a  porons  condition, 
<  that  the  water  of  rainfall  may  sink  down  instead  of  being 
rried  off  by  surface  drainage.    This  rainfall  water  is  not  caaght 
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and  remoTed  bj  the  draina  in  itfi  downward  coarse,  bot  the  drain- 
age fiow  beginB  only  when,  b;  the  accamnlatioD  of  the  rainfall 
the  level  of  the  free  water  ha^  been  bronght  np  to  the  level  of  the 
drain.  Thns  the  reeerTok"  for  the  Boppl;  of  capillary  water  is 
kept  nearw  the  sarface  daring  a  droagbt  and  is  removed  a  proper 
difltance  from  the  snrface  daring  a  wet  time  to  insore  a  healthy 
and  proper  development  of  the  roots  of  plants. 

Mineral  aubatancea  <u  conservera  of  moiaiure. — ^Among  tbe  ma- 
terialB  of  cotimerce  which  are  applied  to  soils  as  indirect  ferti- 
'  lizers,  are  lime,  gypsum  and  salt,  all  of.  which  are  thought  to  act 
as  conservers  of  seal  moietnre.  The  application  of  quick  lime 
to  certain  soils  has  been  found  to  have  a  most  beneficial  actioD. 
When  used  upon  a  heavy  clay  it  causes  a  certain  adhesion  or 
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flocculation,  a  binding  together  of  the  minute  particles,  and  pre- 
vents their  running,  at  time  of  rains,  into  a  compact,  hard  crust 
(Fig.  146).  It  causes  a  more  granular  condition,  mating  the  soil 
looser  and  more  porous,  allowing  the  water  of  rainfall  to  per- 
meate it  more  readily.  As  a  result  of  flocculation,  th^  pores 
of  the  s<nl  near  the  surface  are  enlarged,  and  it  thus  better  serves 
the  purpose  of  a  mulch  to  hold  in  reeerre  the  moisture  under- 
neath. 

On  sandy  soils  the  difficulty  in  conserving  moisture  arises  from 
the  fact  that  they  are  so  open  and  poroufi  that  the  water  passes 
through  and  is  lost  to  the  plant.  It  would  seem  that  an  ai^lica- 
tion  of  lime  here  would  tend  to  aggravate  the  difficulty.  On 
clay,  the  action  of  tbe  lime  takes  place  at  or  near  the  anrface. 
the  soil  being  so  compact  that  it  is  not  washed  down  through 
the  soil.  In  sand,  the  pores  are  so  large  that  the  lime  sinks  read- 
ily into  the  soil,  and  instead  of  finding  the  effects  ol  its  appli- 
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cation  at  the  surface  ^e  must  look  for  it  below.  The  binding 
property  of  lime  is  well  known  from  its  use  in  the  trades.  In 
its  pasisage  down  through  the  particles  of  sand,  it  does  not  pro- 
ceed far  before  it  probably  begins  to  bind  the  grains  together,  and 
there  is  formed  a  layer  somewhat  impervious  to  water  (Pig.  147). 

Frequent  and  small  applications  of  lime  have  been  found  most 
beneficial.  From  twenty  to  forty  bushels  per  acre  will  usually 
be  found  to  give  the  best  results.  On  marshy  and  boggy  lands 
which  have  recently  been  drained,  but  still  remain  sour  and  full 
of  undecomposed  organic  matter,  the  benefit  derived  from  apply- 
ing lime  is  very  great.  It  breaks  down  the  vegetable  matter, 
neutralizes  the  acid  and  makes  plant  food  available.  In  this 
case,  its  action  upon  the  plant  food  in  the  soil  is  more  important 
than  its  agency  in  the  conservation  of  moisture. 

Windbreaks  to  save  moisture, — ^The  drying  effects  of  the  wind 
are  well  known,  when  it  has  unbroken  sweep  over  a  farm.  The 
loss  of  moisture  from  this  cause  is  very  great.  Windbreaks  are 
not  only  a  protection  in  winter,  but  they  serve  equally  well  in 
summer  to  protect  the  fields.  The  hedge-row  around  a  field  is 
not,  then,  entirely  useless,  since  it  serves  its  purpose  as  a  con- 
server  of  moisture.    (See  our  Bulletin  IX.) 

Selection  and  management  of  crops  in  relation  to  soil  moisture. — 
Crops  should,  as  far  as  possible,  be  adapted  to  the  conditions 
best  calculated  to  furnish  them  with  a  sufficient  supply  of  mois- 
ture. The  grasses  and  grains  thrive  best  on  loamy  or  clay  soils 
where  the  moisture  is  held  and  not  allowed  to  pass  away  by  i)er- 
colation.  On  sandy  and  gravelly  soil  crops  should  be  grown  to 
which  frequent  culture  can  be  given,  for  in  this  way  we  may  aid 
in  bringing  water  to  the  reach  of  plants.  On  sandy  soils  so 
treated,  some  catch  crop  should  be  grown  which  can  be  plowed 
under  for  green  manure,  thus  serving  to  keep  up  the  humus  of 
the  soil.  The  practice  of  growing  crops,  especially  grains  and 
grasses,  in  an  orchard,  cannot  be  too  strongly  condemned.  (See 
Bulletin  102.)  The  soil  should  be  left  bare  in  early  summer,  not 
only  that  we  may  harrow  and  cultivate  and  thus  conserve 
moisture  and  set  free  plant  food,  but  because  the  loss  of  mois- 
ture from  the  growing  grain  crop  is  so  great  as  to  deprive  the 
fruit  trees  of  the  amount  necessary  for  their  use.    Crop  an  or- 
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chard  odIj  for  the  pnrpoee  of  green-maBuring.  If  nitrogen  is 
needed,  then  crimson  ctorer  or  common  clover  may  be  sown  and 
allowed  to  remain  a&  a  covering  for  the  soil  during  the  winter 
and  may  be  plowed  ander  in  the  spring.  The  snrface  tillage 
Bhould  begin  and  comtinne  faithfally  through  the  growing  seaaoo. 

Suggestions  for  determining  the  amount  of  moisture  i»  soilt. 
It  is  a  very  easy  matter  to  determine  the  amount  of  moisture 
in  a  soil.  The  only  apparatus  required  ia  a  pair  of  scales  which 
will  weigh  to  grains  and  a  tube  which  can  be  driven  into  the  soil 
for  taking  the  sample.  Such  a  pair  of  scales  can  be  purchased 
for  a  small  sum,*  and  the  tube  may  consist  simply  of  a  piece  of 
boiler  pipe  about  one  and  one-half  inches  in  diameter  which  has 
had  the  outer  edge  at  one  end  bevelled  down  to  enable  it  better 
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to  be  driven  into  the  soil.  Have  a  mark  on  the  outside  of  the 
tube  indicating  eight  inches  or  one  foot  from  the  sharpened  end, 
according  to  the  depth  to  which  it  is  desired  to  take  the  sample 
The  sampler  used  by  the  United  States  Department  of  Agricol- 
ture  (Figs.  148  and  149)  is  described  as  follows:  "  The  soil  sam- 
pling tubes  are  made  out  of  brazed  brass  tubing  about  seveo- 
eighth  inch  internal  diameter  and  fifteen  inches  Iwig.  The  tub- 
ing is  No.  21  Stubb's  gauge.  On  one  end  a  brass  collar  about 
one-fourth  of  an  inch  wide  is  sweated  In.  The  end  of  the  tube  is 
then  turned  off  in  a  lathe  giving  a  rather  long  taper  but  letting 
the  point  be  the  full  thickness  of  the  collar.  .\  mark  is  cot  into 
the  tube  twelve  inches  from  this  cutting  edge."  We  have  used 
this  Implement  with  much  satisfaction. 

*Blnier  &  Aimend,  Hew  York,  make  s  balance  whlcb,  witb  w«lgbu.  ow 
be  purcbaeed  for  about  ^00. 
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In  determiniiig  the  moistare  in  a  giTan  soil,  fleveral  samplefi 
should  be  taken  and  these  Bamples  thorovghlj  mixed   and  then 
accnrately  weighed.     Then  subject  the  sample  to  a  heat  of   212 
degrees  Fahrenheit  for  a  few  hoore,  then  weigh  and 
beat  again  for  one  hour,  then  weigh  again,  and  con- 
tinae  this  operation  nntil  there  is  no  further  loss  of 
weight  bj  heating.    The  difFerence  in  weight  between 
the  original  and  the  heated  sample  will  indicate  the 
amount  of  moisture  which  was  present.    Divide  the  dif- 
ference in  the  weights  by  the  first  weight  of  the 
sample,  to  determine  the  per  cent,  of  moisture  in  the 
original  sample  and  multiply  by  100.     The  following 
case  will  illuBtrate : 

Original  weight  of  •ample ■ 2       IIm. 

Weight  after  diTing 1-5    IIib. 

Loss  in  drjlog 6    lbs. 

Per  cent,  of  moietuTe  in   originftl    Bwnple  ^  .5  ~  2- 
=  .26  X  100  =  2S  per  cent. 

An  interesting  line  of  work  for  granges  and  farmers' 
clubs  would  be  the  investigation  of  soil  moistare. 

The  importance  of  thorough  culture  to  conserve 
moisture  is  eo  great  that  if  its  value  was  fully  realized 
we  should  experience  less  trouble  frcra  droughts. 
Far  better  is  a  season  with  a  deficiency  of  rainfall  if 
continuous  surface  culture  be  given  than  a  season  of 
abnudant  rains  with  little  culture.  Much  wiser  is  he 
who  cultivates  a  small  farm  and  cultivates  it  inten- 
sively than  he  who  attempts  to  spread  over  a  large  area 
and  allows  his  crops  to  suffer  from  droughts,  because 
the  moisture  which  they  so  much  need  lias  not  been 
saved  by  frequent  tillage.  Neglect  the  soil,  allow  the 
orchard  to  care  for  itself,  and  when  the  time  of  harvest 
comes  the  reward  shall  be  according  to  the  labor;  but 
treat  the  soil  as  a  living  thing,  care  for  it  faithfully 
and  intelligently,  study  the  plants  and  leam  their 
ways  and  the  conditious  under  which  they  thrive  and 
give  them  congenial  surroundings,  and  they  will  re- 
spond with  a  readiuees  that  will  abundantly  repay  the  ,^g  __^^  ^^ 
best  efEorta  in  their  behalf.  «««.pier. 
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SUMMARY. 

1.  The  average  annual  rainfall  in  New  York  is  Bufficient  for  the 
growth  of  profitable  crops.  Owing  to  its  unequal  distribution  and 
to  the  loss  of  nearly  one-half  of  it  bj  surface  drainage,  crops  usnall  j 
suffer  from  droughts. 

2.  The  first  step  towards  conserving  moisture  is  to  put  the 
soil  in  such  a  physical  condition  that  it  will  be  pervious  to  water, 
or  afford  a  reservoir  for  it. 

3.  Water  exists  in  the  soil  as  free,  capillary  or  hygroscopic 
The  free  water  within  eighteen  inches  of  the  surface  is  injuriouB 
to  tfie  growth  of  cultivated  plants.  The  capillary  water  is  the 
direct  source  of  their  supply  and  should  be  conserved  by  all  pos- 
sible means. 

4.  Capillary  action  of  the  soil  depends  upon  the  fineness  of 
its  particles  and  the  closeness  of  their  relation  to  each  other.  In 
coarse,  loose,  sandy  or  gravelly  soils  the  action  is  weak;  in  fine, 
well-compacted  soils  it  is  strong. 

5.  When  the  capillary  interstices  or  pores  in  the  soil  are  con- 
tinuous from  the  moist  under  soil  to  the  surface,  the  moisture 
rises  uniformly  and  passes  off  into  the  atmosphere  by  evapora- 
tion. _  If,  however,  these  interstices  or  pores  are  made  very  much 
larger  near  the  surface,  the  moisture  is  arrested  in  its  upward 
movement,  a  result  which  is  accomplished  by  light  surface  culti- 
vation which  produces  a  "  soil  mulch."  This  mulch  of  loose 
soil  answers  much  the  same  purpose  as  a  board  or  carpet  would 
in  cutting  off  the  direct  connection  of  the  capillary  soil  with  the 
atmosphere.  As  soon  as  the  soil  becomes  baked  or  encrusted, 
the  capillary  connection  with  the  atmosphere  is  renewed,  and 
another  tillage  is  required  to  re-establish  the  soil  mulch. 

6.  A  large  amount  of  water  is  necessary  for  the  plant,  as  its 
food  is  in  a  very  dilute  solution,  and  water  is  also  used  in  build- 
ing plant  tissue. 

7.  Moisture  in  the  soil  is  necessary  that  nitrification  and  de- 
composition of  organic  matter  may  take  place.  Without  it  the 
action  by  which  the  roots  are  able  to  corrode  the  solid  rock  and 
set  free  plant  food  cannot  take  plaoe. 

8.  The  distribution  of  rainfall  cannot  be  controlled  by  any 
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known  means.    Dependence  must  be  placed  upon  irrigation  and 
the  conservation  of  soil  moisture. 

9.  Irrigation  is  expensive,  and  while  entirely  practicable  in 
arid  regions,  yet  in  our  section  if  flooding  by  irrigation  should  be 
followed  by  heavy  rainfall,  the  effect  might  be  disastrous.  Where 
irrigation  is  not  a  common  necessity,  it  must  be  secured  by  indi- 
vidual enterprise,  and  is,  therefore,  expensive.  In  New  York  we 
must  depend  largely  upon  conserving  or  preventing  the  loss  of  the 
moisture. 

10.  The  means  by  which  moisture  may  be  conserved  are: 
judicious  plowing  and  tillage,  mulches,  underdrainage,  wind- 
breaks, applications  of  lime,  salt,  etc.,  and  adaptation  of  crop  to 
the  soil. 

11.  The  absorbing  or  capillary  power  of  a  soil  depends  upon 
the  fineness  of  division  of  its  particles. 

12.  The  plow  is  a  most  valuable  implement  for  pulverizing 
and  fining  the  soil.  Fall  plowing  is  recommended  for  heavy 
clays,  the  surface  to  be  left  rough  and  unharrowed.  Pall-plowed 
lands  catch  and  hold  the  water. 

13.  Surface  tillage  should  begin  early  in  the  spring,  as  every 
day's  delay  after  the  soil  is  in  fit  condition  means  a  loss  of  many 
tons  of  water. 

14.  The  harrow  is  valuable  as  an  implement  with  which  to 
establish  and  maintain  a  surface  mulch.  Frequent  harrowing  of 
an  orchard  will  greatly  lessen  the  evaporation  from  the  surface. 

15.  Where  cultivators  are  used  as  conservers  <X  moisture, 
many  fine  teeth  are  preferable  to  a  few  coarse  teeth. 

16.  Bidge  culture  is  calculated  to  promote  evaporation.  To 
conserve  moisture,  practice  level  culture  and  so  reduce  the  area 
•exposed. 

17.  The  roller  brings  moisture  to  the  surface  by  compressing 
the  soil.  On  loose,  sandy  soils  it  is  useful  by  compacting  the 
particles.  On  clay  its  use  may  prove  injurious  if  followed  by 
heavy  rains.  Where  possible  it  is  well  to  follow  it  with  a  smooth- 
ing harrow  to  restore  the  mulch. 

18.  A  surface  mulch  of  leaves  and  decaying  vegetable  matter 
Is  nature's  way  of  conserving  moisture.    It  also  adds  humus  to 

82 
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the  soil,  which  is  the  great  store-house  for  nitrogen  and  moiBtnre. 
An  herbage  mulch  can  rarely  be  used  in  farm  areas,  howev^. 

19.  Underdrains  act  beneficially  in  making  soils  porous  abore 
them  and  thus  increasing  their  permeability,  and  in  remoTing 
the  free  water  and  thus  allowing  the  access  of  air,  which  is  as 
necessary  as  moisture. 

20.  Lime,  gypsum  and  salt  are  all  used  as  conservers  of  mois- 
ture. An  application  of  lime  seems  to  have  a  beneficial  effect  on 
heavy  clay  and  on  light  sand.  It  also  acts  favorably  on  marshy, 
sour  lands. 

21.  Grasses  and  grains  should  be  grown  on  clay  and  loamy 
soils,  leaving  sandy  and  gravelly  lands  for  cultivated  crops. 
The  humus  of  tilled  lands  may  be  kept  up  by  bam  manures  and 
by  green  manuring. 

22.  The  space  between  the  trees  in  orchards  should  be  left  free 
for  tillage.  A  growing  crop  makes  such  a  demand  upon  the  sup- 
pSy  of  moisture  that  the  trees  may  be  seriously  injured. 

23.  Determinations  of  soil  moisture  may  be  easily  made  by 
anyone.  The  importance  of  this  line  of  work  is  called  to  the 
attention  of  granges,  farmers'  clubs  and  horticultural  societies. 

24.  The  importance  of  thorough  tillage  to  conserve  moisture 

cannot  be  made  too  emphatic.    Deficiency  in  rainfall  with  in- 

tensifled  agriculture  is  preferable  to  abundant  rains  and  n^lect 

by  the  cultivator.    The  soil  will  respond  in  a  large  measure  ao- 

cordiug  to  the  treatment  it  receives.    Neglect  it  and  it  will  fail 

to  bring  fofth  liberal  increase,  but  cultivate  intelligently  and 

thoroughly  and  it  responds  quirkly. 

L.  A.  OLINTOX. 
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108.  Tbe  PearPsylla  and  the  New  York  Plam  Scale. 

109.  Geological  History  of  tbe  Chaatauqaa  Grape  Belt. 

110.  Extension  Work  in  Horticalture. 

111.  Sweet  Peas. 

112.  The  1895  Cbrysanthemunjs. 

113.  Diseases  of  tiie  Potato. 

114.  Spray  Calendar. 

115.  The  Pole  Lima  Beans. 

116.  Dwarf  Apples. 

117.  Fruit  Brevities. 

118.  Food  Preservatives  and  Batter  Increasers. 

119.  The  Texture  of  the  Soil. 

120.  The  Moistare  of  the  Soil. 

121.  Suggestions  for  tbe  Planting  of  Shrubbery. 

122.  Second  Report  apon  Extension  Work  in  Hortlcultare. 


Extension  Work  in  Horticulture. 


The  Honorable  Commissioner  of  Agriculture j  Albany: 

Sir. — Aboat  a  year  ago  (in  Bulletin  110),  I  made  an  official 
report  of  the  progress  of  the  work  which  had  been  undertaken 
by  this  institution  in  furtherance  of  the  purpose  of  the  Experi- 
ment Station  Extension,  or  Nixon  bill.  That  report  was  made 
at  the  expiration  of  the  second  year's  work  under  that  law.  A 
third  year  has  now  been  added  to  our  experience,  and  we  have 
also  made  some  departures  in  the  character  of  the  work;  and 
since  the  undertaking  has  now  grown  to  such  proportions  that  it 
can  no  longer  be  handled  by  any  of  the  regularly  organized 
departments  of  the  College  of  Agriculture  of  Cornell  University, 
it  has  seemed  to  us  to  be  worth  the  while  to  address  you  another 
report  of  progress. 

# 

1.  Gbneral  Scopb?  of  Work. 

In  the  former  report,  it  was  explained  that  the  work  of  extend- 
ing the  influence  and  usefulness  of  the  Experiment  Station  has 
been  thrown  into  three  more  or  less  separate  lines, — research  or 
experiment,  direct  teachings,  and  the  publication  of  the  results 
of  investigation.  The  animus  of  the  entire  enterprise  has  been 
an  attempt  to  inquire  into  the  agricultural  status,  to  discover  the 
causes  of  the  rural  depression,  and  to  suggest  means  for  improv- 
ing the  farmer's  position.  This  attempt  has  been  specifically 
directed  to  a  single  great  branch  of  rural  industry,  horticulture, 
in  pursuance  of  the  provisions  of  the  law;  but  what  is  true  of 
the  horticultural  communities  is  essentially  true  of  other  agricul- 
tural regions,  and,  moreover,  these  two  types  of  agricultural 
industry  cannot  be  separated  by  any  arbitrary  lines.  The  work, 
therefore,  has  practically  resulted  in  a  broad  study  of  rural 
economics.    We  conceive  that  it  is  impossible  to  really  extend 


XJ34    Agricultural  Experiment  Station,  Ithaca,  N.  Y. 

the  Experiment  Station  and  University  impulse  to  the  people  in 
such  manner  that  it  shall  come  to  them  as  a  living  and  quicken- 
ing force,  without  first  studying  the  fundamental  difficulties  of 
the  farmers'  social  and  political  environment. 

It  is  not  necessary  to  the  present  report  that  I  make  any 
discussion  of  the  agricultural  status.  I  may  only  say  that,  as 
the  result  of  the  most  painstaking  study  which  I  have  been  able 
to  make,  I  am  convinced  that  there  is  no  agricultural  disease. 
That  is,  there  is  no  political  condition  which  is  peculiar  to  agri* 
culture  and  which  can  be  remedied  by  legislation.  By  reason  of 
their  inherent  conservatism,  the  agricultural  people  have  not  yet 
adjusted  themselves  to  the  recent  social  and  economic  move- 
ments, and  they  have  not  fully  assimilated  the  knowledge  and 
1  impulses  of  the  time;  and  I  am  also  convinced  that  grave  errors 

have  been  committed  in  forcing  the  development  of  western 
lands.  If  these  general  conclusions  are  sound,  then  it  follows 
that  the  solution  of  our  agrarian  difficulties  is  to  be  sought  in 
.  better  education.  By  education,  I  mean  literally  what  I  say, — 
by  means  of  a  general  waking  up,  a  shaking  out  of  all  the  old 
habits  of  thought,  an  injection  of  new  conceptions  of  life,  an 
intellectual  stirring  up  of 'every  rural  community.  I  do  not 
mean  the  simple  giving  of  information,  the  cramming  in  of  care- 
fully assorted  facts.  We  need  to  shake  out  the  snarls  and  kinks 
of  prejudice  and  indifference  before  giving  great  attention  to 
the  dissemination  of  more  direct  information.  There  is  already 
enough  popular  knowledge  of  better  agricultural  methods  to 
greatly  improve  our  rural  conditions,  if  only  the  farmers  would 
assimilate  it  and  apply  it.  This  knowledge  is  of  little  account 
when  it  is  a  mere  extraneous  possession.  It  most  be  worked 
into  the  fibre  of  the  man  until  he  is  not  aware  that  he 
possesses  it. 

In  this  extension  work,  therefore,  we  have  sought  not  so 
much  for  new  facts  as  for  some  way  of  driving  home  the  old 
facts.  We  have  tried  to  set  forces  at  work  which  would  silently 
extend  themselves  when  we  had  left  them.  Fortimately,  we 
have  been  greatly  aided  by  the  hard  times  and  the  multitudes  of 
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bugs  and  special  difficulties.  These  things  have  driyen  people  to 
thinking  and  to  asking  for  information.  The  agricultural  com- 
munities are  thoroughly  aroused,  and  now  is  the  time  to  teach. 
When  one  is  thoroughly  prosperous  in  his  business,  there  is  little 
chance — ^as,  in  fact,  there  is  generally  little  need— of  teaching 
him  other  methods. 

I  must  hasten  to  say  that  the  agricultural  status  in  Western 
ISew  York  is  not  such  a  deplorable  one  as  my  reader  may  sup- 
pose, or  as  he  may  infer  from  my  preceding  remarks.  Those 
farmers  who  grow  various  and  difficult  crops  are  wide  awake, 
intelligent,  aggressive  and  for  the  most  part  contented.  The 
anan  who  grows  only  a  few  and  staple  crops  is  very  apt  to  fall  into 
stereotyped  ways  of  thinking,  which  may  mean  that  he  drops 
behind  the  times.  Just  as  fast  as  more  varied  farming  is  forced 
upon  the  agricultural  communities  by  the  inexorable  struggle  for 
-existence,  will  the  farmer's  horizon  and  sympathiesi enlarge;  and 
with  the  progress  of  this  broadening  and  educative  impulse — 
which  now,  fortunately,  is  rapidly  rising — the  farmers  will  find 
themselves  in  position  to  correct  whatever  minor  faults  of  leg- 
islation that  may  have  occurred,  and  to  direct  and  control  the 
social  forces  with  which  they  are  concerned. 

We  might  classify  our  efforts  to  reach  the  people,  in  the  pro- 
gress of  our  work,  under  five  general  heads.  These  efforts  have 
4tll  been  experiments  in  methods  of  ezjbension  teaching  as  applied 
to  horticulture.    We  have  tried  to  ascertain  the  value  of: 

1.  The  itinerant  or  local  experiment  as  a  means  of  teaching. 

2.  The  readable  expository  bulletin. 

3.  The  itinerant  horticultural  school. 

4.  Elementary  instruction  in  the  rural  schools. 

5.  Instruction  by  means  of  correspondence  and  reading  courses. 
Unless  all  signs  are  deceptive,  the  greatest  good  which  has 

jet  been  accomplished  has  come  through  the  bulletins.  We  have 
wished  that  we  might  be  able  to  make  bulletins  which  would 

■ 

interest  the  reader  aside  from  the  information  which  they  con- 
tain. We  should  have  liked  to  put  juice  into  them,  for  pemmi- 
«an,  whilst  exceedingly  nutritious,  is  difficult  of  digestion. 
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Aside  from  the  reporting  of  definite  experiment  work^  theie 
bulletins  have  taken  the  form  of  surveys  of  the  status  of  certain 
industries;  and  an  effort  has  also  been  made  to  give  a  new  flayer 
to  country  life  by  writing  upon  subjects  of  floriculture  and  orna- 
mental gardening.  Whilst  it  seems  to  us  that  the  publications 
have  been  useful  in  furthering  the  work  which  we  have  had  in 
mind,  we  are  nerertheless  conrinced  that  an  unlimited  issue  or 
even  a  very  large  number  of  such  expository  bulletins  would  not 
be  proportionately  useful  at  the  present  time.  There  are  still  a 
number  of  horticultural  subjects  which  we  desire  to  treat  in  Hum 
spirit;  but  it  is  evident  that  the  real  fundamental  work  of  exten- 
sion teaching  must  be  prosecuted  along  other  lines  in  connection 
with  publication  of  a  distinctly  didactic  kind.  It  may  be  said, 
before  leaving  this  subject,  that  the  entire  number  of  bulletinn 
thus  far  published  under  the  auspices  of  the  Nixon  bill,  including 
the  present  report,  is  forty.  The  experimental  and  investiga- 
tional work  which  is  still  going  forward — of  which  there  is  con- 
siderable— will  be  reported  in  forthcoming  bulletins.  For  the 
present  report,  it  is  only  necessary  to  explain  the  work  of  direct 
teaching  whfch  we  have  undertaken  during  the  present  year,, 
and  to  draw  certain  conclusions  from  the  general  work  of  the 
Nixon  bill. 

2.      EXPBRIMBNTS  IN  EXTENSION  TbAOHINO. 

During  the  past  season,  we  have  made  an  especial  effort  to 
determine  the  best  methods  of  reaching  the  rural  communitiet 
by  means  of  personal  teaching,  and  our  work  has  fallen  into 
three  general  lines.  In  the  first  place  we  have  carried  forward 
one  month's  work  of  consecutive  teaching  by  means  of  the 
horticultural  schools  which  we  have  heretofore  held  and  which 
are  somewhat  fully  reported  in-  Bulletin  110;  we  have  made 
another  experiment  of  a  month's  duration  in  teaching  nature- 
study  and  object  lessons  in  the  rural  schools  of  the  Fourth 
Judicial  Department;  and  at  the  present  time,  we  are  endeavo^ 
ing  to  carry  forward  the  instruction  which  has  been  thus  began 
by  means  of  correspondence  and  an  attempt  to  establish  reading 
courses  in  the  various  school  districts  and  rural  organizations. 
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The  horticultural  schools  held  during  the  month  of  September 
^ere  as  follows,  the  names  of  the  teachers  being  in  italic: 

1.    Aug,  28,  29,  F.^  S.      Jamestown,   Chautauqua  Co.,  Y.  M. 

C.  A.  Hail,  Bailey^  Slingerland  c&  Zodenum^   Roberts 

Powdl  (&  Cavanaugh^  Clinton, 
%     Aug.  29,  S,     Ellington,  Chautauqua  Co.     Case  &  Frisbee'e 

Hall.    Lodemom^  Slmgerland^  jPowell. 

3.  Aug.  31,  Sept.  1,  jr.,  T.      East  Randolph,  Cattaraugus  Co. 

Hall's     Opera    House.       Clinton^     Ca/oanaugh^    r^oweU, 
Lodeman  cfe  Slmgerlandy  BcuUey. 

4.  Sept.  2,  3,  TT.,  Th.    Cuba,   Allegany  Co.     Fireman's  Hall. 

Bailey^  Cavanomgh^  Powell.      Slingerland,  Powell  and 
Clinton. 

5.  Sept.  2,  3,  4,  TF.,  7%.,  JP.      Brocton,  Chautauqua  Co.    Even- 

ings only.     Bailey.    Lodeman.    Powell. 

6.  Sept.  4,  5,  F.^  S.      Lyndonville,   Orleans  Co.      Methodist 

Chnrch.    Lodeman,  Ca/vanatigh,  Bailey.    Clinton,  Powell. 

7.  Sept.  7,  M.      Romulus,  Seneca  Co.      Romulus  Hall     Lode- 

ma/a,  Cli/nUm;  Roberts. 

8.  Sept.  7,  8,  M.,  T.    North  Rose, Wayne  Co.     I.  O.  G.  T.  Hall. 

PowelU  Dugga/r,  Ca/oanaugh.     Slingerla/nd,  Bailey. 
«.     Sept.  8,9,   jT.,   W.    Williamson,  Wayne  Co.     Grange  Hall. 
Powell,     Daggar.       Bailey,     Shngerland,    Cwvam^iugh, 
Clinton. 

10.  Sept.  10,  Th.    Webster,  Monroe  Co.     Lodemam,  Cavana/ugh, 

Clinton. 

11.  Sept.  9,  10,  TT.,   Th.      Hilton  (K  Parma),  Monroe  Co.    F. 

W.    Baptist    Church.       Lodemam,,    Cavanaugh,    Powell. 
Slingerland  (&  Duggar,  Bailey. 

12.  Sept.  11,  12,  F.,  S.     Dansville,  Livingston  Co.     Grange  Hall, 

near  Stone's  Falls,  Friday ;   farm  of  H.  R.  McNair,  below 
Woodsville,  Satuniay,     Basket  picnics.     Bailey,  Lodemam., 
Roberts.     Cavanaugh  <&  Duggar,  Clinton. 
13-     Sept.  12,  S.      Wyominff,  Wyoming  Co.      Powell  <&  Slinger- 
land.,  Roberts,  Powell. 

14.  Sept.  14, 15,  M.,  T.    Le  Roy,  Genesee  Co.      G.  A.  R.  Hall. 

Powell  (&  Duggar,  Clinton,  Bailey.     Cavanaugh,  Mrs. 
Comstock. 

15.  Sept.  15,  T.    Dundee,  Yates  Co.     G.  A.  R.  Hall.    Lodeman^ 

Climlon,  Slingerland. 

16.  Sept.   16,    W.      Hall's  Corners,  Ontario  Co.      Lodeman  dk 

Slingerland,  Clinton,  Lodeman. 

17.  Sept.  16,  17,  W.,  Th.      Skaneateles,  Onondaga  Co.      Library 

Hall.       Powell^    Ca/vanaxtgh,    Mrs.    Comstoch,     Clinton, 
Roberts. 

18.  Sept.  17,  Th.     Fayetteville,  Onondaga  Co.     Powell  cfe  Diig- 

gar,  CamamxLugh,  Bailey. 
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19.  Sept.  17, 18,  7%.,  F,     Oswego,  Oswego  Co.      Court  Hoase. 

Lodeman^  Slingerland^  Powell,     RoberUj  Cavanaugh. 

20.  Sept.  18,   19,  K,  S,     Mexico,   Oswego  Co.      Town   Hall. 

Zodeman^  Slingerland^  Clinton,  Cavanaughy  PowM. 

21.  Sept.  21,  22,  Jf.,  T.     Lowville,  Lewis  Co.      Court  House. 

Powell,     Dugga/r    <6     iHingerlandy     Bailey.       Clinton^ 
C<W€maug/t, 

22.  Sept.  22,  23,  T.,  W.    Poland,  Herkimer  Co.     F.  B.  Church. 

Bailey,    Dugga/r     &    Slingerlamd,    Powell,       Clinton, 
Ca/vamxiugh. 

23.  Sept.  23,  24,  W.,  Th.    Trenton,  Oneida  Co.      Grange  Htll. 

Bailey,    SUngerlamd  <k  Duggar,  Powell.      Cavaakangh^ 
Clinton. 

24.  Sept.  24,  25,  Tk,  F.    Clinton,  Oneida  Co.     ScoUard  Opera 

House.    Bailey  c6  SlingerUmd,  Mrs.  Comstock  dk  Morrill^ 
Bailey.     CaA)am,augh  &  Duggar,  Powell. 

These  schools  were  designed  to  impart  specific  horticultaral 
instruction,  and,  more  particularly,  to  awaken  closeness  of  ob- 
servation, and  careful  reasoning  therefrom,  upon  the  part  of  the 
attendants.  These  schools  were  arranged  foir  in  the  yarioai^ 
places  through  a  local  committee  which  was  appointed  by  the 
person  who  applied  for  the  school  in  that  community.  Posters 
were  distributed  some  time  in  advance  of  the  meetings,  the 
subject  matter  of  one  of  which  is  presented  herewith: 

A  SCHOOL  OF  HORTICULTURE 

WILL  BB  HELD  IN  THB 

Y.  M.  C.  A.  HALL,  JAMESTOWN,  CHAUTAUQUA 

COUNTY,  N.  Y., 

Friday  and  Saturday,  August  28  and  29,  1896,  beginning 

at  10  o'clock,  sharp. 

This  school  is  held  under  the  auspices  of  the  Experiment 
Station  Extension,  or  Nixon  Law,  which,  for  three  years,  has 
given  funds  for  the  promulgation  of  horticultural  knowledge  in 
Western  New  York.  Its  territory  is  the  Fourth  Judicial  Depart- 
ment, comprising  twenty-two  counties,  of  which  the  eastern- 
most are  Jefferson,  Lewis,  Herkimer,  Oneida,  Onondaga,  Caynga, 
Seneca,  Yates  and  Steuben.  The  demands  of  this  law  are  met 
by  conducting  experiments,  by  publishing  the  results  of  these 
researches  in  bulletin  form,  in  sending  agents  or  experts  to  ex- 
amine orchards  and  plantations  when  advice  is  needed,  and  in 
the  holding  of  schools  in  which  the  various  matters  of  science 
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and  practice  pertaining  to  fruit-growing,  gardens  and  green- 
houses are  discussed.  The  force  of  instructors  who  take  part 
in  these  schools  are  Mr.  George  T.  Powell  and  teachers  in  Cornell 
University: 

Teachers  upon  General  Subjects:  Professor  I.  P.  Roberts, 
(xeorge  T.  Powell,  Professor  L.  H.  Bailey. 

Representing  Spraying,  Vineyards  and  Small  Fruits:  E.  G. 
Lodeman,  Instructor  in  Horticulture. 

Representing  Entomology:  M.  V.  Slingerland,  Assistant  En- 
tomologist in  the  Experiment  Station. 

Representing  Tillage,  Conseryation  of  Moisture,  Farm  Tools, 
and  the  like:  L.  A.  Clinton,  Assistant  Agriculturist  in  the  Ex- 
periment Station. 

Representing  Chemistry,  Plant  Foods,  Fertilizers:  G.  W.  Cav- 
anaugh.  Assistant  Chemist  in  the  Experiment  Station. 

Representing  Plant  Diseases  and  Botanical  Matters:     B.  M. 
Duggar,  Assistant  Botanist  in  the  Experiment  Station. 
Instruction  for  Children:    Mrs.  J.  H.  Comstock. 
Some  or  all  of  these  persons  will  be  present  at  every  school. 
These  schools  are  free  to  everyone.    It  is  especially  desired 
that  the  women  and  young  men  should  attend  them.    Each  ses- 
sion will  be  devoted  to  one  general  subject,  and  all  questions 
upon  that  subject  should  be  reserved  for  that  occasion.    It  i» 
the  purpose  of  these  schools  to  awaken  an  interest  in  rural  affairs 
and  to  inspire  correct  methods  of  observation  and  thinking, 
quite  as  much  as  to  give  explicit  direction  for  horticultural  work. 
It  will  conduce  to  the  interest  of  the  occasion  if  the  citizens 
make  displays  of  flowers,  fruits  and  vegetables.     Participants 
are  requested  to  bring  in  all  specimens  of  insects,  diseased  plants, 
and  the  like,  concerning  which  they  desire  information. 

Come  prepared  to  learn,  not  to  criticize.  Bring  note-book  and 
pencil.  If  forty  or  fifty  earnest  persons  are  in  attendance  at  all 
the  sessions,  the  school  will  be  a  success;  but  it  is  desired  to 
reach  as  many  people  as  possible. 

A  course  of  reading  will  be  laid  out,  at  the  school,  for  all 
who  desire  to  take  it  up.  The  local  rural  societies  should  further 
this  work.  The  value  of  the  school  will  depend  greatly  upon  the 
extent  to  which  it  stimulates  further  reading  and  study. 

Whenever  practicable,  it  is  desired  that  one  session,  or  a  part 
of  a  session,  be  given  to  the  children  of  the  public  schools. 
Please  circulate  this  information  widely. 
For  further  iii^ormation  consult  the  local  committee:    Newell 
Cheney,  Poland  Center;  A.  A.  Van  Vleck,  Jamestown;  W.  C. 
Giflford,  Jamestown;  M.  Wample,  Jamestown; 
Or  address  L.  H.  Bailey,  Cornell  University,  Ithaca,  N.  Y. 
Programs  will  be  ready  before  the  school  opens. 
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One  of  the  most  useful  exercises  in  connection  with  these 
schools,  and  which  we  have  uniformly  employed  from  the  begin- 
ning of  our  work,  consists  in  observation  lessons.  Some  small 
object,  like  leaves  or  roots,  flowers  or  seeds,  is  put  in  the  hands 
of  all  the  attendants,  and,  after  they  have  examined  it  for  a  few 
minutes,  the  instructor  begins  to  ask  questions  concerning  it 
This  exercise  drills  every  participant  in  observation,  in  the  draw- 
ing of  proper  inferences  from  what  he  sees,  and  the  exercise  has 
always  been  productive  of  the  greatest  interest  and  good.  A 
sample  program  of  one  of  these  horticultural  schools  is  herewith 
submitted: 

Everyone  interested  in  Rural  Affairs  is  invited  to  attend  a 

SCHOOL  OF  HORTICULTURE 

TO  BB  HELD  IN 

SCOLLARD  OPERA  HOUSE,  CLINTON,  ONEIDA  CO., 

Thursday  and  Friday,  September  24  and  25,  1896. 

The  school  is  held  under  the  auspices  of  the  Nixon^  or  Experi- 
ment Station  Extension  Bill,  which  appropriates  funds  for  the 
dissemination  of  horticultural  knowledge  in  the  Fourth  Judicial 
Department  of  the  State.  The  work  is  in  charge  of  Cornell  Uni- 
versity (Ithaca),  and  the  instruction  is  given  chiefly  by  teachers 
in  that  institution,  under  the  immediate  supervision  of  L.  H. 
Bailey. 

Local  Committee:  E.  P.  Powell,  Clinton;  T.  T.  Thompson, 
Clinton;  H.  B.  Sykes,  Clinton;  Ira  F.  Ellenwood,  Clinton;  J.  H. 
Marvin,  New  Hartford. 

Thursday,  10  a.  m.  (Sept.  24). 

Lesson  upon  Flowers  —  (Conducted  by  L.  H.  Bailey). 

M.  V.  Slingerland  —  Insects:  What  they  are  and  How  they 
Live.    Illustrated  by  specimens  and  models. 
After  this  exercise  questions  may  be  asked  about  spraying. 

Thursday,  2  p^  m. 

Lesson  upon  Leaves  —  (Conducted  by  L.  H.  Bailey). 

E.  P.  Powell  —  Orchard  Culture:   How  to  secure  healthy 

trees  and  healthy  crops. 
Mrs.  J.  H.  Comstock  —  What  bright-eyed  chMren  may  see  in 
their  walks. '  Illustrated  by  original  colored  drawings. 
It  is  hoped  that  the  school  children  may  be  present  at  this 
latter  exercise. 
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Thursday,  7:30  p.m. 

Lesson  upon  Branches  —  (Conducted  by  L.  H.  Bailey). 

L.  H.  Bailey  —  The  Philosophy  and  Practice  of  Pruning.    Il- 
lustrated by  specimens. 
This  exercise  will  consider  certain  phases  of  evolution, 
as  well  as  of  the  pruning  of  trees. 

Friday,  10  a.  m.  (Sept.  25). 

Lesson  upon  Buds  —  (Conducted  by  Professor  Morrill). 

A.  D.  Morrill  —  The  Leaf -bud  and  Budding  and  Grafting. 

B.  M.  Duggar  —  Fungi:  What  they  are  and  How  they  Live. 
At  this  point  persons  may  ask  questions  about  diseases 

of  plants. 

Friday,  2  p.  m. 

Lesson  upon  Matches  —  (Conducted  by  George  W.  Cavanaugh). 
George  W.  Cavanaugh  —  The  Chemistry  of  Some  Plant 

Foods.    Illustrated  by  chemical  tests. 
George  T.  Powell  —  How  to  Pick,  Pack  and  Export  Apples. 
Will  some  one  bring  in  a  barrel  of  apples  properly  packed? 
Be  on  hand  promptly  at  the  opening  hour.    Time  is  precious. 
Bring  note-book  and  pencil. 

Bring  all  the  family.    The  introductory  lessons  will  be  espe- 
cially interesting  to  children,  and  there  should  be  a  good  turnout. 
Come  prepared  to' ask  and  to  learn,  but  do  not  come  to  criticize. 
The  school  is  intended  for  those  of  an  inquiring  mind,  not  for 
those  who  wish  simply  to  be  entertained. 
Each  regular  attendant  will  be  enrolled  as  a  scholar. 
Printed  synopses  of  each  regular  talk  or  lecture  will  be  dis- 
tributed. 

Bring  in  specimens  of  fruits,  insects,  plants,  and  whatever  else 
interests  you. 

It  is  more  need  fid  to  learn  first  to  thmk  correctly  them  to  perform 
correctly  /  for  aU  accv/rate  labor  is  the  child  of  accurate  tJumght. 

l^  Bring  this  program  with  you. 

We  have  taken  up  this  experiment  in  teaching  with  the  same 
spirit  in  which  we  would  take  up  an  investigation  in  natural 
Bcience;  that  is,  we  have  not  attempted  to  prove  any  preconceived 
notions  but  have  wished  to  seek  for  the  truth.  We  have  desired 
chiefly  to  know  what  is  the  best  means  of  reaching  the  farming 
communities  with  the  new  educational  impulses.  In  respect  to 
these  September  schools,  I  may  say  that  they  were  uniformly 
well  received  by  the  communities  in  which  they  were  held.    As 
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• 
an  experiment,  all  of  them  are  considered  to  have  been  success- 
ful, although  it  should  be  said  that  one  of  them  was  not  held 
because  of  a  conflict  with  a  county  fair.    These  schools  have 
drawn  a  limited  number  of  participants,  ranging  all  the  way  from 
twenty  to  two  hundred.    I  presume  that  an  average  attendance 
would  run  from  forty  to  sixty.    The  participants  have  almost 
uniformly  been  the  most  influential  horticulturists  and  farmers 
of  the  neighborhood  —  persons  who  extend  a  wide  influence  and 
who  will  give  great  popularity  to  any  work  in  which  they  are 
interested.    In  distinctively  fruit-growing  regions,  and  especially 
in  those  localities  where  farmers'  institutes,  grange  meetings  and 
.other  like  assemblages  have  been  held,  these  schools  have  been 
immediately  worth  many  times  more  than  they  have  cost.    In 
certain  other  communities,  however,  especially  those  in  which 
farmers'  meetings  have  not  been  held  energetically,  and  in  graz- 
ing regions,  these  schools  have,  in  my  opinion,  been  of  too  tech- 
nical or  special  character  to  produce  the  greatest  amount  of  good. 
Asa  result  of  the  holding  of  many  of  these  schools,  I  am  now  of 
the  opinion  that  they  cannot  be  used  as  primary  fact(H*s  in  uni- 
versity extension;  they  are  capable  of  accomplishing  a  great 
amount  of  good  when  the  community  has  been  awakened  bj 
simpler  and  more  elementary  means.    I  should  therefore  con- 
sider that  they  could  serve  their  best  uses  when  they  are  given 
as  a  reward  to  those  communities  in  which  the  greatest  amoont 
of  interest  in  reading  courses,  in  horticultural  clubs,  institutes 
and  such  other  public  factors  has  been  developed.    There  are 
centers  enough  in  New  York  State  where  such  schools  can  be 
held  with  distinct  advantage  at  the  present  moment;  but  they 
should  be  rather  the  culmination  of  a  series  of  extension  teach- 
ing efforts  rather  than   a  primary  or  preliminary  means  of 
awakening  the  rural  communities. 

During  October  a  series  of  meetings  was  held  in  the  school 
houses    of  various  parts  of  the  Fourth  Judicial    Department. 
These  were  under  the  immediate  supervision  of  Mr.  George  T.  • 
Powell,  who  was  assisted  throughout  the  month  by  Mr.  John  W. 
Spencer,  of  Westfleld.    These  meetings  were  of  the  type  which 
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had  been  so  successfully  inaugurated  in  Westchester  county  a 
year  ago  under  the  auspices  of  the  Committee  for  the  Promotion 
of  Agriculture,  a  work  which  had  been  carried  to  its  practical 
demonstration  by  Mr.  Powell.  The  itinerary  of  the  October 
meetings,  together  with  some  statistics  thereof,  are  herewith 
submitted : 

Oct.        1.  A.M.    Charlotte   Centre,    Chautauqua   Co.,    Geo.    E. 

Mathewson,  teacher;  36  pupils, 
p.  M.    Binclairrille  High  School,  Chautauqua  Co.,  Pro- 
fessor F.  L.  Hannum,  principal;  165  pupils. 

2.  A.M.    Thornton,    Chautauqua    Co.,    Bates    District, 

Blanche  Stone,  teacher;  37  pupils, 
p.  M.    Ellington,  Chautauqua  Co.,  High  School,  Pro- 
fessor E.  W.  Storms,  principal;  130  pupils. 

3.  p.  M.    Kennedy,  Chautauqua  Co.,  Mrs.  Millie  Lathrop 

Williams,  teacher. 

5.  A.  M.    Ashville,  Chautauqua  Co.,  D.  H.  Findley,  prin- 

cipal; three  departments;  60  pupils, 
p.  M.    Blockville,    Chautauqua    Co.,    J.    C.    Smith, 
teacher;  34  pupils. 

6.  A.M.    North  Collins,   Erie  Co.,  High  School,  L.  L. 

Shore,  principal;  130  pupils. 

p.  M.    North  Collins,  Eugene  Willitt's  District,  Eliza-^ 
beth  E.  Kingsland,  teacher;  23  pupils. 
,        7.     , —    East  Aurora,  Erie  Co.,  Jewett  District,  Miss 

Luella  Malon,  teacher;  18  pupils. 

A.M.    Youngstown,  Niagara  Co.,  Henry  Lutts'  Dis- 
trict, Cora  A.  Bradley,  teacher;  27  pupils. 

p.  M.    Youngstown,  district  near  Model  City,  Eliza- 
beth M.  Berkley,  teacher;  29  pupils. 

8.  A.M.    Knowlesville,  Orleans  Co.,  Graded  School,  J. 

F.  McNall,  principal;  85  pupils, 
p.  M.    Millville  District,  Orleans  Co.,  Ernest  A.  Roll, 
teacher;  34  pupils 

9.  A.M.    Spencerport,  Monroe  Co.,  Graded  School,  P. 

W.  Hill,  principal;  170  pupils. 
P.M.    Medina,  Orleans  Co.,  High  School   (Evening), 
Adams   Basin,   Monroe   Co.,   W.   H.   Clark, 
principal;  50  pupils. 

12.  A.M.     South    Livonia   District,   Livingston    Co.,    W. 

Arthur  Turner,  teacher;  47  pupils. 
P.M.    Livonia,  Livingston  Co.,  High  School,  W.  H. 
Cone,  principal;  200  pupils. 

13.  A.M.     East  Palmyra  School,  Wayne  Co.;  14  pupils. 
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Oct.     13.  p.  M.    Palmyra,  Wayne  Co.,  High  School,  ProfesBor 

6.  D.  A<rmfi,  principal;  600  pupils. 
Evening  lecture. 
Conesus  District,  Livingston  Co.,   S.   L.  Mc- 

Ninch,  principal;  90  pupils. 
Foot's   Corners  School,  Livingston  Co.,   Jose- 
phine Stalee,  teacher;  21  pupils. 
14.  A.  M.    Boughton  Hill  District,  Ontario  Co.,  Miss  Mar7 

T.  O'Neil,  teacher;  30  pupils. 
P.M.    East    Victor    School,   O.    Smith,    teacher;   23^ 
pupils. 
Victor,  Ontario  Co.,  High  School;  300  pupils* 
(Evening.) 
A.  M.  and  p.  M.    Naples,  Ontario  Co.,  Naples  High  School,  Pro- 
fessor W.  C.  Noll,  principal ;  225  pupils. 
Oct.      15.  A.  M.    Phelps  District  No.  2,  Ontario  Co.,  Miss  Emma 

Saulsbury,  teacher;  27  pupils, 
p.  M.    Phelps  Union  School,  Ontario  Co.,  Professor  D- 

D.  Edgerton,  principal ;  330  pupils. 
A.  M.    Canandaigua,  Ontario  Co.,  District  No.  17,  Lu- 

cretia  Adams,  teacher;  22  pupils. 
A.  M.    Canandaigua,  District  No.  15,  Mabel  Merse- 
reau,  teacher;  11  pupils. 
Canandaigua,   District  No.    14,   Cora  Parker^ 
teacher;  20  pupils, 
p.  M.    Beed's  Corners  School,  Ontario  Co.,  Julia  C. 
Caplise,  teacher;  31  pupils. 
16.  p.  M.    Geneva  School,  Ontario  Co.,  Miss  Ellen  Beach 

in  charge;  40  to  50  in  room. 

19.  Payetteville,    Onondaga   Co.,    Union    School^ 

Professor  T.  J.  House,  principal;  338  pupils. 
P.M.    Manlius  Union  School    came  to  Fayetteville^ 

Professor  E.  Neeley,  Manlius,  principal. 
Dwight    Stone's   District,    Oswego   Co.,   Mrs. 

Francis  Gilbert,  teacher;  25  pupils. 
Lansing,  Oswego  Co.,  F.  D.  Bradley,  teacher; 

60  pupils. 

20.  A.M.    Oswego    Falls,    Oswego    Co.,    Maud    Mardoi, 

teacher;  87  pupils, 
p.  M.    Fulton,  Oswego  Co.,  High  School,  Professor  P. 
G.  Clapp,  principal;  1,000  to  1,100  pupils. 

21.  A.  M.    Volney  District  No.  7,  Oswego  Co.,  Mrs.  Flora 

S.  Davis,  teacher;  27  pupils. 
Volney    District    No.    4,    Lilian  Hollunbeck, 
teacher;  19  pupils. 


Extension  Work  in  Horticulture.  545 

Oct.     21.  A.  M.    Volney   DiBtrict   No.   3,   Mrs.   Anna  Fraden- 

burg,  teacher;  30  pupils. 

22.  Mexico,  Oswego  Co.,  High  School,  Professor 

A.  W.  Skinner,  principal;  300  pupils.    . 

23.  A.  M.    Allendale  District,  Adams  P.  O.,  Jefferson  Co., 

Clarence  Pitts,  teacher;  35  pupils, 
p.  M.    Adam<s,  Jefferson   Co.,  Mise  M.   J.  Salisbury, 
principal ;  250  pupils. 

24.  Watertown,  Jefferson  Co.,  Horticultural  school. 

26.  A.  M.    New   Hartford,   Oneida  Co.,   District  No.   10, 

Leon  E.  Jinks,  teacher;  33  pupils, 
p.  M.    New  Hartford,  District  No.  7,  Miss  Augusta 
Light,  teacher;  14  pupils. 

27.  A.  M.    New    Hartford    Union    School,    Professor    Q. 

Spaulding,  principal;  300  pupils, 
p.  M.    New  Hartford  Union  School.  ,  -, 

Hornellsville,  Steuben  Co.,  District  So  12,  Miss 
Cassie  Cunningham,  teacher;  20  pupils. 

28.  A.  M.    Arkport,  Steuben  Co.,  High  School,  H.  W.  Har- 

ris, principal ;  150  pupils, 
p.  M.    Canisteo,  Steuben  Co.,  High  School,  Professor 
W.  D.  Hood,  principal;  500  pupils. 
Evening.    Hornellsville   High   School,   Professor   W.   R. 

Prentice,  superintendent. 

29.  A.  M.    Rheims,  Steuben  Co.,  Pleasant  Valley  District, 

Miss  Minnie  E.  Pierce,  principal;  60  pupils, 
p.  M.    Hammondsport,  Steuben  Co.,  High  School,  Pro- 
fessor E.  L.  Monroe,  principal;  300  pupils. 

The  plan  of  effort  in  this  teaching  was  to  visit  two  schools 
during  the  day,  one  in  the  forenoon  and  one  in  the  afternoon. 
The  arrangements  were  made  in  advance  with  the  school  commis- 
sioner or  the  trustees,  and  the  fact  that  the  speakers  were  to  be 
at  the  school-house  was  ordinarily  announced  some  days  in 
advance  so  that  parents  and  friends  could  visit  the  school  at 
that  time  if  they  chose.  The  teacher  was  in  every  case  willing 
to  omit  the  regular  exorcises  for  an  hour  or  two  in  order  that 
our  instructors  might  take  up  the  work  of  object  teaching  with 
the  children.  The  motive  in  this  work  was  to  find  out  just  how 
the  pupils  could  be*  reached  by  means  of  object  lesson  teaching,, 
and  just  how  much  interest  they  would  be  likely  to  manifest  in 
agricultural  matters  iu  case  it  were  ever  found  to  be  desirable 

85 
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to  introduce  such  teaching  as  a  part  of  the  district  school  work. 
The  instructor  would  first  explain  the  reason  for  his  coming 
and  give  the  school  to  understand  that  no  new  text-books  were 
for  sale  and  that  no  new  classes  were  to  be  required  at  the  hands 
of  the  teacher.  He  then  ordinarily  took  up  some  simple  object 
lesson.  It  might  be  in  one  place  a  stalk  of  corn  which  he  had 
in  his  hand  and  the  process  of  growth  of  which  he  would  explain 
from  seed  to  harvest;  it  might  be  in  another  case  the  germination 
of  a  bean  or  a  pumpkin  seed;  it  might  be  in  another  case  the 
habits  or  structure  of  a  potato  bug  or  some  other  insect;  it 
might  be,  again,  the  reasons  why  there  were  knots  and  knot 
holes  in  the  woodwork  in  the  school-house;  it  might  be  a  very 
elementary  lalk  upon  the  different  plant  foods  which  are  in  the 
soil ;  it  might  be  in  other  cases  a  very  brief  sketch,  with  charta, 
of  some  fungus ;  and  so  on.  These  exercises  were  uniformly  well 
received  by  both  the  pupils  and  the  teachers  and  this  work  haa, 
I  think,  awakened  more  inspiration  in  the  minds  of  onr  instruc- 
tors than  any  other  attempt  which  we  have  yet  made  to  reach 
the  people.  The  teachers  in  the  schools  have  without  exception 
expressed  themselves  as  willing  and  desirous  of  taking  up  some 
such  simple  exercises  as  a  rest  for  the  pupils  two  or  three  times 
a  week,  if  only  they  themselves  could  be  instructed  in  the  proper 
methods  of  carrying  on  the  work.  In  order  to  afford  this  instrac- 
tion  to  the  teachers,  we  are  now  proposing  to  issue  a  series  of 
experimental  leaflets  on  object  lessons  and  place  these  in  the 
hands  of  the  teachers. 

There  is  no  doubt  of  the  necessity  for  work  of  this  kind  with 
the  children.  The  love  or  antipathy  of  the  farm  is  engendered 
at  a  very  early  age  in  the  minds  of  the  young.  This  has  been 
demonstrated  in  these  October  meetings  when  we  have  asked 
those  children  who  live  on  farms  and  who  still  desire  to  do  so 
to  raise  their  hands,  and  we  almost  uniformly  find  that  the  num- 
ber who  desire  to  live  on  farms  is  far  less  than  those  who  actu- 
ally do  live  on  them.  With  these  children,  ranging  from  six  to 
fifteen  years  of  age,  the  question  of  pecuniary  profits  upon  the 
farm  has  appealed  very  little,  but  they  are  influenced  directly 
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by  the  environments  under  which  they  are  living.  These  en- 
vironments must  be  improved;  and  if  they  are,  there  is  every 
reason  to  expect  that  children  will  love  the  country  better  than 
the  city.  We  have  thought,  therefore,  that  it  is  eminently  worth 
the  while  to  instill  the  love  of  nature  and  the  knowledge  of  a 
multitude  of  living  things  in  the  minds  of  the  children;  and  by 
80  doing  we  are  fully  cooivinced  that  we  shall  al&o  be  spreading 
the  very  same  knowledge  and  impulse  to  the  parents  of  these 
children.  In  fact,  all  the  instructoips  whom  we  have  had  in  the 
field  during  the  present  year  are  fully  convinced,  I  think,  that 
the  fundamental  method  in  improving  the  agricultuiul  status  is 
to  begin  with  genuine  and  attractive  nature-education  in  rural 
schools.  As  soon  as  a  genuine  interest  in  these  matters  is  awak- 
ened in  the  children  and  teachers,  school  gardens,  cabinets  of 
plants,  insects  and  minerals,  and  other  enterprises  will  cluster 
about  the  school-center,  amd  the  influence  thereof  will  spread 
throughout  the  country  side. 

A  report  of  this  October  work  by  Mr.  Powell  is  herewith  sub- 
mitted: 

"  That  the  agriculture  of  New  York  state  has  been  seriously 
depressed  for  several  years^  there  is  no  question;  that  this  has 
affected  the  condition  of  the  rural  population  unfavorably  is  also 
recognized.  It  is,  however,  difficult  to  see  wherein  legislation 
can  be  obtained  that  will  materially  change  the  present  condi- 
tions, except  upon  some  educational  lines  that  would  enable 
those  engaged  in  agriculture,  through  greater  knowledge,  to 
more  successfully  meet  some  of  the  difficulties  attending  produc- 
tion, the  interests  of  consumers  being  here  closely  connected  with 
that  of  producers  of  food  supplies. 

"  There  has  been  a  belief  that  our  educational  system,  excel- 
lent as  it  is,  could  be  made  of  greater  value  to  the  individual  by 
helping  him  to  obtain  a  closer  knowledge  of  some  of  the  forces  of 
nature  which  contribute  so  largely  to  the  necessities  and  com- 
forts of  life.  While  our  country  schools*  have  instructed  children 
in  the  common  and  higher  English  branches,  and,  in  in- 
stances, have  taught  some  of  the  principles  of  natural  science, 
but  little  attempt  has  been  made  to  give  science  instruction  with 
its  application  made  to  living  things  or  to  those  pertaining  to  the 
active  affairs  of  life. 

'^  Under  the  auspices  of  the  committee,  known  as  the  Com- 
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mittee  for  the  Promotion  of  Agriculture,  organized  in  New  York 
in  1895,  for  tlie  promotion  of  agriculture  and  of  agricultural  edu- 
cation, the  experiment  was  tried  of  giving  a  course  of  lectures  on 
natural  sciences  applied  to  agriculture  in  the  district  and  high 
schools  of  Westchester  county.  The  work  proved  of  practical 
value,  and  a  demand  came  upon  this  committee  to  extend  it  to 
many  other  sections  in  the  state.  It  was  thought  by  the  New 
York  committee  that  Cornell  University,  having  such  a  complete 
equipment  for  acientific  instruction  and  able  teachers  in  agri- 
culture, could  render  valuable  service  to  the  entire  state  by  ex- 
tending this  line  of  instruction,  and  combining  with  its  experi- 
ment and  investigation  work  that  of  instruction  in  some  of  the 
principles  of  agriculture  on  the  University  Extension  plan. 

"  During  the  month  of  October,  1896,  this  work  was  given  to  a 
number  of  schools  in  the  different  counties  comprising  the 
Fourth  Judicial  Department,  under  the  provisions  of  the  Nixon 
bill,  for  the  extension  of  horticultural  knowledge  and  instruction. 
Two  classes  of  schools  were  reached :  those  in  the  rural  districts 
and  the  union  free  schools.  A  district  school  would  be  visited 
in  the  morning,  and  in  the  afternoon  a  union  or  high  school. 
Two  lectures  were  given  in  each,  namely,  on  plant  and  insect  life. 
Observation  lessons  were  given  pupils,  while  methods  of  teach- 
ing these  subjects  were  given  the  teachers.  The  most  familiar 
objects  were  chosen  from  the  plant  life  of  the  school  district. 
Seeds  representing  familiar  plants  were  germinated  and  placed 
in  the  hands  of  pupils  for  observation  and  study.  The  full  corn 
in  the  ear  was  shown  to  illustrate  what  had  taken  place  since  the 
germination  of  the  seed.  Lectures  on  insects  were  given,  choos- 
ing the  familiar  and  injurious  kinds  of  the  district  (those  that  do 
direct  and  serious  damage  to  crops  and  to  vegetation),  giving 
their  history,  the  different  transformations  through  which  they 
pass,  and  instruction  on  how  to  save  the  losses  they  cause.  To 
the  higher  pupils,  lectures  were  given  on  the  beneficial  insects, 
their  relation  to  the  flowers,  and  how  they  are  an  important 
factor  in  the  fniitfulness  of  orchards  and  vineyards,  In  the  distri- 
bution of  pollen  of  different  flowers,  in  cross-fertilization  and 
formation  of  the  seeds  of  plants;  also  on  the  relation  of  the  soil 
to  all  forma  of  life,  vegetable  and  animal,  its  important  elements 
in  plant  food  and  how  it  can  be  studied  in  an  elementary  manner. 
Teachers  were  given  insfmction  by  objects  and  illustrations  on 
bow  these  subjects  could  be  taught,  without  multiplying  stndief 
or  exorrisps  or  without  text-books,  by  dropping  some  regnlar 
exercise  once  or  twice  a  week  and  putting  in  a  twenty-minnte 
natural  soionce  period  as  incidental  work.  Thus,  during  a  term, 
much  valuable  instruction  can  be  given  on  important  topics  with- 
out adding  to  the  crowded  demands  upon  teachers  and  pupil»» 
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^nd  ill  so  doiug  the  entire  work  of  the  school  will  be  advanced  in 
interest  and  in  efficiency. 

"  This  work  has  been,  without  exception,  received  favorably 
and  with  interest  by  teachers,  pupils,  officers  and  patrons  of  the 
ficbools  who  have  come  to  listen  to  this  course  of  lectures.  In 
8ome  instances,  in  the  rural  districts,  farmers  have  been  present 
who  were  school  trustees,  and  at  the  close  of  the  exercises  one 
«aid  publicly  in  speaking  of  the  work  done  that  *  if  he  and  his 
neighbors  could  have  had  that  kind  of  instruction  when  they 
were  boys,  they  would  have  been  in  a  far  more  prosperous  pondi- 
tion  as  farmers  to-day.'  In  some  places,  notably  in  districts  near 
where  a  horticultural  school  had  been  held  the  previous  month, 
the  school-house  was  beautifully  decorated  with  autumn  leaves, 
with  boughs  of  apples  hanging  on  the  walls  of  the  schoolroom, 
flowers  and  plants  brought  in  for  the  occasion,  while  the  fruits  of 
the  orchard  and  of  the  garden  were  piled  upon  the  teacher's  desk 
and  on  the  floor  to  be  correctlv  named  and  to  ascertain  the  causes 
of  some  diseases  and  blights  that  were  afflicting  them;  and  in 
«nch  eases  there  was  a  marked  attendance  of  the  patrons  of  the 
school.  In  several  schools  a  vote  was  taken  to  ascertain  the 
number  of  pupils  who  lived  upon  farms,  both  in  district  and  high 
schools,  and  a  further  test  vote  taken  to  ascertain  how  many 
were  satisfied  to  live  on  the  farm  and  desired  to  do  so  when  they 
bad  finished  their  school  work.  In  some  places  the  astonishing 
fact  was  met  that  not  one  hand  went  up  or  one  vote  was  given  in 
favor  of  living  on  the  farm.  This  is  a  significant  and  vitally  im- 
portant fact  brought  out  in  this  experimental  educational  work. 
These  school  children  from  the  farm  expressed  the  simple,  honest 
convictions  of  their  hearts  that  they  were  not  satisfied  with  farm 
living  and  intended  to  get  away  from  it  in  the  future  when  oppor- 
tunity might  offer.  Yet  these  children  from  the  farms  showed 
no  lack  of  interest  in  the  subjects  as  they  w^ere  presented  to  thorn 
and  showed  an  active  interest  in  answering  questions  that  per- 
tain to  some  of  the  interesting  things  about  the  farm. 

"  This  is  but  a  corroboration  of  the  facts  obtained  in  the  recent 
investigation  touching  the  condition  of  the  rural  population 
made  by  the  New  York  Committee  for  the  Promotion  of  Agri- 
culture— that  seventy  per  cent,  of  the  replies  received  in  this 
inquiry  indicated  a  tendency  on  the  part  of  the  rural  population 
to  go  to  the  city.  An  important  question  here  arises.  What  is 
to  be  the  future  of  our  rural  schools  and  of  the  agriculture  of 
the  state  if  the  present  generation,  as  seems  so  clearly  indicated, 
is  not  satisfied  with  rural  life  and  feels  no  interest  in  maintaining 
or  contributing  to  the  agricultural  and  educational  interests  of 
the  state?    WTiile  many  more  rural  school-houses  must  become 
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deBerted,  there  are  thousands  of  children  already  in  oar  cities 
who  are  deprived  of  school  advantages  because  adequate  room 
does  not  exist  for  them  to  get  into  the  schools  of  the  city.  The 
further  problem  also  arises  of  the  difficult  economic  questions  to 
be  met  in  our  cities  as  the  result  of  congestion  of  population. 
The  standard  of  teaching  has  been  much  improved  in  New  York 
state.  It  has  been  gratifying  to  meet  so  universally  teachers 
who  are  not  only  well  qualified,  but  who  are  doing  excellent  work 
in  their  schools  and  who  have  the  true  teaching  spirit.  Our  edu- 
cational forces  are  thoroughly  efficient  aod  well  equipped,  but 
there'  is  a  need  of  different  application  of  our  school  work  in 
rural  districts.  The  life  of  the  district  needs  to  be  changed  and 
it  can  in  no  way  be  so  effectively  done  as  through  our  schools. 
The  bfst  work  cannot  be  done  in  schools  with  an  attendance  of 
only  half  a  dozen  children.  School  districts  will  be  forced  to 
even  greater  consolidation  in  the  future,  and  it  would  be  desir- 
able if  families  could  also  be  consolidated,  for  it  is  the  lack  of 
social  opportunity  that  is  felt.  It  is  the  isolation  of  the  farm 
home  that  the  boy  and  girl  dislikes  in  these  days  of  close  com- 
munication and  contact  with  the  world  which  is  brought  about 
by  steam  and  electricity.  School  grounds  could  be  enlarged. 
They  should  furnish  the  opportunity  for  planting  trees  and 
shrubs;  for  the  planting  of  seeds  and  growing  of  flowers;  for 
having  a  nicely-kept  lawn,  and  in  time,  these  things,  with  their 
influences  would  extend  to  the  homes  of  children  who  do  not 
have  them  and  bring  with  them  those  attractions  and  interest 
that  make  a  home  what  it  ought  to*  be — pleasant  and  inviting  in 
its  surroundings.  With  some  principles  taught  that  apply  to  the 
life  of  the  farm  in  its  various  forms,  much  that  is  to-day  dis- 
couraging, unprosperous  and  almost  hopeless  will  be  gradually 
changed  to  better  conditions,  and  general  and  permanenf  pros^ 
perity  will  follow. 

"  The  great  need  in  this  work  is  teachers  fitted  for  it.  Many 
excellent  teachers  have  felt  their  want  of  preparation  for  this 
kind  of  teaching,  but  our  normal  schools  are  already  giving  some 
instruction  in  nature-teaching,  and  by  carrying  the  system  some- 
what further  can  render  the  state  an  invaluable  aid  in  this  direc- 
tion. 

"  The  instructors  furnished  by  Cornell  University  in  this  work 
have  shown  excellent  adaptability  in  it,  and  while  scientific  in- 
struction has  been  given,  it  has  been  made  to  meet  the  under 
standing  and  interest  of  all,  even  the  youngest  in  the  primary 
grades.  This  work  in  the  schools  in  the  counties  lying  within 
the  Fourth  Judicial  District  has  met  with  even  a  larger  measure 
of  interest  than  in.  Westchester  county.    In  that  county  most 
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farmers  look  upon  their  farms  as  holding  a  special  value  outside 
of  farming  purposes,  hence  most  farms  are  for  sale  at  any  time; 
while  out  in  the  state  the  interest  in  land  is  more  permanent  and 
this  has  awakened  a  general  and  active  interest  in  this  line  of  in- 
struction in  every  school  and  school  district  where  it  has  been 
given.  The  plan  has  been  accepted,  not  only  as  practical  by 
those  who  have  witnessed  its  workings,  but  as  helpful  to  all 
whatever  may  be  the  work  they  will  take  up  in  life.  As  a  sys- 
tem of  instruction,  it  will  bring  experiences  of  delight  to  children 
in  their  school  days,  such  as  they  have  not  before  known,.  In  the 
many  interesting  subjects  in  nature  that  will  be  brought  out  to 
them  to  know  and  to  study  about. 

"  The  future  value  to  the  state  of  this  kind  of  instruction  can 
hardly  be  measured.  With  some  exceptions,  the  farms  of  New 
York  are  in  a  condition  of  sadly  depleted  fertility  of  the  soil. 
Nearly  everywhere  is  to  be  observed  the  absence  of  that  most 
valuable  renovator  of  the  soil — ^the  clover  plant — and  in  its  place 
a  low  type  of  herbage  of  little  value.  The  cost  of  production  is 
thereby  much  increased  and  the  profits  in  farming  conseifuently 
largely  reduced.  Many  of  the  children  living  on  the  farms  of 
New  York  are  practically  disinherited  from  the  soil  upon  which 
they  have  been  born  because  of  the  mistakes  of  their  fathers. 
But  while  the  soil  is  depleted,  it  is  by  no  means  exhausted  of  fer- 
tility; and  by  the  study  of  its  necessities,  and  by  the  employment 
of  skill  and  intelligence  in  the  art  of  agriculture,  it  is  capable  of 
vast  improvement,  of  maintaining  a  great  population  and  adding 
to  the  greater  prosperity  of  those  who  shall  cultivate  it  while 
contributing  to  the  general  prosperity  and  wealth  of  the  state. 
The  future  of  the  agriculture  of  the  Empire  State  can  be  deter- 
mined through  educational  forces,  and  our  public  schools  can  be 
made  a  most  certain  and  powerful  factor  in  its  elevation  to  a 
much  higher  position  of  prosperity." 

The  following  are  samples  of  many  unsolicited  letters  showing 
how  this  type  of  efforts  appeals  to  teachers: 

"  Your  visit  to  our  school  has  been  very  pleasantly  discussed 
by  many  of  our  students  and  teachers.  I  think  that  I  may  say 
by  the  more  intelligent  ones.  I  believe  it  sowed  seed  for  thought 
and  in  good  ground. 

"  We  have  perhaps  seventy-five  students  from  farms  and  pre- 
sumably among  the  best  of  them,  and  I  am  of  the  opinion  that  a 
day  or  a  half  day  spept  by  them  under  the  instruction  of  your 
department,  by  coming  to  us,  will  be  sowing  seeds  that  will  yield 
some  sixty  and  some  a  hundred  fold. 
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^'  I  want  to  express  myself  in  favor  of  such  work  being  done  in 
schools  like  ours  in  the  state. 

Most  respectfully  yours, 

B.  G.  CLAPP, 
Principal  Fulton  High  School.'* 
Pulton,  Oct.  28,  1896. 

'^  I  send  you  under  separate  coyer  a  number  of  letters  written 
by  some  of  the  children  whom  you  addressed.  They  are  sent  yoD 
just  as  written  by  the  pupils  without  assistance  and  are  self- 
explanatory. 

"  We  will  be  pleased  to  use  whatever  help  you  can  give  us  for 
our  general  work  which  comes  about  once  in  two  weeks. 

'^  The  impression  you  made  upon  the  boys  and  girls  here  was 
excellent. 

Yours  with  resi)ect, 

WM.  C.  NOLL, 
Principal  Naples  Union  School." 
Naples,  November  16,  1896. 

''Our  children  and  teachers  were  so  interested  in  the  work 
presented  by  Mr.  Powell  and  his  assistants,  that  we  write  to 
thank  the  Horticultural  Department,  through  you,  for  the  incen- 
tive to  work  along  the  lines  they  so  ably  indicated,  and  the  many 
hints  as  to  ways  and  means.  We  wish  we  might  have  still  far- 
ther instruction. 

''  Thanking  the  Department  again,  for  the  added  interest  we 
shall  take  in  the  teaching  of  noxious  insects,  the  necessity  for 
fresh  air,  and  plant  life  of  the  region, 

I  am,  sincerely, 

MARY  J.  SALISBURY, 

Principal.*' 
Adams,  November  3,  1896. 

"  It  is  with  pleasure  that  I  express  to  you  my  hearty  approval 
of  the  work  presented  to  our  school  by  your  instructors. 

"  The  pupils  were  much  interested  and  I  believe  that  the  intro- 
duction of  the  study  into  our  schools  must  certainly  meet  with 
very  practical  results. 

Very  truly  yours, 

H.  W.  HARRIS, 

Principal  Union  School." 
Arkport,  November  2,  1896. 

Intimately  associated  with  these  two  attempts  to  teach  the 
rural  communities  by  personal  means,  has  run  the  effort  to 
awaken  a  living  interest  in  the  reading  of  bulletins  and  books. 
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We  have  therefore  recommended,  in  every  one  of  our  schools 
and  meetings,  that  the  farmers  procure  certain  reading  matter 
for  study  and  reflection  during  the  winter  time.  We  have  printed 
circulars  of  suggestions  for  these  courses  of  reading,  a  copy  of 
which  is  here  reprinted: 

SUGGESTIONS  FOB 

A  COURSE  OF  READING 

UPON  SUBJECTS  BBLATING  TO  HORTICULTURE  (MORE  ESPECIALLY  TO 

FRUIT  GROWING), 
(BBCOND    EDITION.) 

Most  of  the  reading  of  farmers  is  of  such  a  scattered  and  hap- 
hazard character,  that  the  reader  is  unable  to  obtain  any  con- 
secutive or  fundamental  ideas  upon  the  various  subjects.  It  is 
suggested  that  each  local  farmers'  club,  grange  or  horticultural 
society — or  a  neighborhood  gathering,  when  other  organizations 
do  not  exist — ^take  up  a  prescribed  line  of  reading  and  thinking 
for  the  coming  winter. 

The  company  which  desires  to  take  up  such  a  course  should 
be  thoroughly  organized,  and  each  reader  should  secure  and  own 
the  various  bulletins  and  books  which  are  to  be  read.  At  each 
meeting  a  prescribed  number  of  pages  is  laid  out  to  be  read 
before  the  next  gathering.  Upon  coming  together,  the  leader 
asks  a  member  to  read  the  first  paragraph  of  the  exercise  or 
lesson,  and  to  give  his  opinion  of  the  same.  Discussion  is  then 
called  for.    Each  paragraph  is  treated  in  similar  manner. 

It  is  obvious  that  one  of  the  best  subjects  to  select  for  the  first 
readings  is  the  soil  and  its  management.  Three  or  four  meetings 
could  be  very  profitably  spent  upon  this  general  topic.  From 
this,  it  would  be  well  to  pass  to  the  fertilizing  of  the  land. 
After  this,  various  special  topics  could  be  taken  up,  depending 
upon  the  interests  in  the  locality. 

The  course  of  reading  suggested  in  this  circular  is  designed  for 
introduction  following  the  Schools  of  Horticulture  which  are 
held  in  western  New  York  (the  Fourth  Judicial  Department), 
under  the  auspices  of  the  Nixon  or  Experiment  Station  Exten- 
sion Bill,  which  provides  funds  for  disseminating  horticultural 
knowledge  in  this  territory.  The  circular,  therefore,  has  no  sug- 
gestions for  reading  in  subjects  pertaining  to  general  farming 
and  stock  farming,  although  the  silo  has  been  mentioned  because 
it  may  become  such  a  valuable  adjunct  to  the  maintaining  of 
the  fertility  of  many  horticultural  farms.  The  readings  are  de- 
signed to  be  merely  elementary  and  introductory.    The  time  can- 
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not  be  far  distant  when  a  well-organized  series  of  agricnltnral 
reading  circles,  and  correspondence  instruction,  will  be  demanded 
The  present  suggestions  cannot  be  more  than  temporary  expedi- 
ents; and  as  soon  as  any  company  or  club  desires  more  extended 
study,  other  bulletins  and  books  will  be  recommended. 

Only  such  bulletins  have  been  recommended  in  this  list  as  are 
published  in  this  state  (by  the  State  Experimental  Station  at 
Geneva,  and  the  Cornell  Experiment  Station  at  Ithaca),  and  only 
those,  too,  which  are  of  a  general  nature,  or  those  which  can  be 
called  reading  bulletins  rather  than  reference  or  technical  bnlle- 
tins.  There  are  other  reading  bulletins  published  by  these  sta- 
tions which  have  not  been  recommended  because  they  are  ont  of 
print.  It  is  hoped  that  the  reading  of  these  bulletins  may  lead 
to  the  reading  of  books,  where  the  subjects  are  set  forth  in  more 
fullness. 

L.  H.  BAILEY, 

Ithaoa,  N.  Y. 
Soils  and  Tillage: 

Bulletin   119,   Cornell.     The  Texture  of  the  Soil  (L.  H. 

Bailey). 
Bulletin  120,  Cornell.    The  Moisture  of  the  Soil  and  its 

Conservation  (L.  A.  Clinton). 
Bulletin  72,  Cornell.    The  Cultivation  of  Orchards  (L.  H- 

Bailey). 
"The    Soil,"  by  F.  H.  King.      The  Macmillan  Co.,   New 

York.    75o. 

Manures  and  Fertilizers: 

Bulletin  94,  State  Station.     The  Composition  and  Use  of 

Fertilizers  (L.  L.  Van  Slyke). 
Bulletin  103,  Cornell.    Soil  Depletion  in  Respect  to  the  Care 

of  Fruit  Trees  (I.  P.  Roberts). 
Bulletin    102,    State    Station.    Silage    and  Silos    (W.   P. 

Wheeler). 
"  The  Fertility  of  the  Land^"  by  I.  P.  Roberts.    (In  press). 

Fruits  and  their  Cultivation: 

Bulletin  69,  Cornell.    Hints  on  the  Planting  of  Orchards 

(L.  H.  Bailey). 
Bulletin  102,  Cornell.    General  Observations  Respecting  the 

Care  of  Fruit  Trees  (L.  H.  Bailey). 
"Fruit  Culture,"  by  W.   C.   Strong,  Rural  New  Yorker, 

N.  Y.    |1. 
Bulletin  84,  Cornell.    The  Recent  Apple  Failures  of  Western 

New  York  (L.  H.  Bailey). 
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Bulletin  74,  Cornell.    Impressions  of  the  Peach  Industry  in 

Western  New  York  (L.  H.  Bailey). 
Bulletin  100,  Cornell.  'Evaporated  Raspberries  in  Western 

New  York  (L.  H.  -Bailey).    Gives  a  general  account  of 

evaporators,  and  of  raspberry  growing. 

Other  writmga  vpon  special  fruits  miU  he  recommended  if 
desired. 

Spraying,  Insects,  Diseases: 

Bulletin  86,  Cornell.  The  Spraying  of  Orchards  (E.  G.  Lode- 
man). 

Bulletin  101,  Cornell.  Notions  about  the  Spraying  of  Trees; 
with  Remarks  on  the  Canker-worm.    (L.  H.  Bailey). 

"  The  Spraying  of  Plants,"  by  E.  G.  Lodeman.  The  Mac- 
millan  Co.,  New  York.    fl. 

The  Making  op  Home  Grounds: 

Bulletin   121,  Cornell.     Suggestions  for  the  Planting  of 

Shrubbery  (L.  H.  Bailey). 
Bulletin  90,  Cornell.      China  Asters;  with  Remarks  upon 

Flower-Beds  (L.  H.  Bailey). 

Helps  for  Teachers: 

"  Elements  of  Botany,"  by  J.  Y.  Bergen.  Ginn  &  Co.,  Bos- 
ton. "Familiar  Trees  and  Their  Leaves,"  by  Schuyler 
Mathews.  D.  Appleton  &  Co.,  N.  Y.  "  Plant  Life  on  the 
Farm,"  by  Maxwell  T.  Masters.  Orange  Judd  Co.,  New 
York.  "  Chemistry  of  the  Farm,"  by  R.  Warrington. 
Orange  Judd  Co.,  New  York. 

Every  grange  or  farmer*  s  club  should  he  slowly  accumulating  a 
library  of  good  rural  boohs  for  purposes  of  reference.  Advice 
will  be  gw&ii  when  desired. 

This  circular  is  simply  an  advisory  one,  although  we  are  con- 
vinced that  it  has  already  awakened  a  genuine  interest  in  many 
quarters  in  its  subject.  We  fin4  that  there  are  very  few  rural 
books  which  are  adapted  to  the  needs  of  children  or  which  can 
be  put  in  the  hands  of  teachers  in  the  country  schools.  We  have 
therefore  conceived  of  a  series  of  leaflets  upon  object  lessons, 
dealing  with  common  thfngs,  which  may  be  put  in  the  hands  of 
teachers,  and,  when  desired,  of  pupils  as  well.  We  have  pre- 
ferred that  these  little  texts  be  not  read  to  the  pupils  as  stories, 
but  that  they  shall  answer  as  suggestions  to  the  teachers  who 
shall  have  the  children  perform  the  simple  experiments  and  to 
make  the  direct  observations  which  are  there  indicated.  One  of 
these  leaflets  is  herewith  reprinted : 


556    Agricultural  Expsrimsnt  Station,  Ithaca,  N.  Y. 


No.  1. 
DEC.  1,  1896. 


TEACHER'S    LEAFLETS 

FOB  USE  IN  THE  RURAL  SCHOOLS 

PRBPABED  BY  

THE  AGRICULTURAL  EXPERIMENT  STATION 
OF  CORNELL  UNIVERSITY, 

ITHACA,    N.    T. 
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HOW  A  SQUASH  PLANT  GETS  OUT  OF  THE  SEED. 

BY    L.    H.'  BAILEY. 

If  one  were  to  plant  seeds  of  a  Hubbard  or  Boston 
Marrow  Squash  in  loose  warm  earth  in  a  pan  or  box^ 
and  were  then  to  leave  the  parcel  for  a  week  or  ten 
days,  he  would  iind,  upon  his  return,  a  colony  of  plants 
like  that  shown  in  Fig.  1.  If  he  had  not  planted  the 
seeds  himself  or  had  not  seen  such  plants  before,  he 
would  not  believe  that  these  curious  plants  would  ever 
grow  into  squash  vines,  so  different  are  they  from  the 
vines  which  we  know  in  the  garden.  This,  itself,  ia  a 
most  curious  fact  —  this  wonderful  difference  between 
the  first  and  the  later  stages  of  all  plants,  and  it  is  only 
because  we  know  it  so  well  that  we   do  not  wonder 

1.  Bqaash  plant    at  it. 
a  week  old. 

It  may  happen,  however, — as  it  did  in  a  pan  of  seeds  which  I 
sowed  a  few  days  ago — that  one  or  two  of  the  plants  may  look 
like  that  shown  in  Fig.  2.  Here  the  seed  seems  to  have  come 
up  on  top  of  the  plant,  and  one  is  reminded  of  the  curious  way 
in  which  beans  come  up  on  the  stalk  of  the  young  plant.  If  we 
were  to  study  the  matter,  however, — as  we  may  do  at  a  future 
time, — we  should  find  a  great  difference  in  the  ways  in  which  the 
squashes  and  the  beans  raise  their  seeds  out  of  the  ground.  It 
is  not  our  purpose  to  compare  the  squash  and  the  bean  at  thia 
time,  but  we  are  curious  to  know  why  one  of  these  squash  plants 
brings  its  seed  up  out  of  the  ground  whilst  all  the  others  do  not* 

Note. — These  leaflets  are  intended  for  the  teacher,  not  for  the  scholars. 
It  is  their  purpose  to  suggest  the  method  which  a  teacher  may  pursue  Id 
instructing  children  at  odd  times  in  nature-study.  The  teacher  sbonld 
show  the  children  the  objects  themselves — ^should  plant  the  seeds,  raise 
the  plants,  collect  the  insects,  etc.;  or,  better,  he  should  interest  the  chfl> 
dren  to  collect  the  objects.  Advanced  pupils,  however,  may  be  given 
the  leaflets  and  asked  to  perform  the  experiments  or  make  the  observa- 
tions which  are  suggested.  The  scholars  themselves  should  be  taught 
to  do  the  work  and  to  arrive  at  independent  conclusions.  Teachers  who 
desire  to  inform  themselves  more  fully  upon  the  motives  of  this  nature- 
study  teaching,  should  write  for  a  copy  of  Bulletin  122,  of  the  Cornell 
Experiment  Station,  Ithaca,  N.  Y. 
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In  order  to  find  out  why  it  is,  we  must  ask  the  plant,  and  this 
asking  is  what  we  call  an  experiment. 


3.    Germination     just 
begiRiiing. 


2.  Sqoaah  plant 
w  h  i  0  h  has 
bronicht  the 
«eed*coat8  oat 
of  the  groaud. 


6.    Third  day  of  root 
growth. 


4.  The  root  and 
peg. 


6.    The  plant  breaking 
*ont  of  the  seed. 


We  may  first  pull  up  the  two  plants.  The  first  one  (Fig.  1) 
will  be  seen  to  have  the  seed  still  attached  to  the  very  lowest 
part  of  the  stalk  below  the  soil,  but  the  other  plant  has  no  seed 
at  that  point.  We  will  now  plant  more  seeds,  a  dozen  or  more 
of  them,  so  that  we  shall  have  enough  to  examine  two  or  three 
times  a  day  for  several  daj's.  A  day  or  two  after  the  seeds  are 
planted,  we  shall  find  a  little  point  or  root-like  portion  breaking 
out  of  the  sharp  end  of  the  seed,  as  shown  in  Fig.  3.  A  day 
later  this  root  portion. has  grown  to  be  as  long  as  the  seed  itself 
{Fig.  4),  and  it  has  turned  directly  downwards  into  the  soil.  But 
there  is  another  most  curious  thing  about  this  germinating  seed. 
Just  where  the  root  is  breaking  out  of  the  seed  (shown  at  a  in 
Fig.  4),  there  is  a  little  peg  or  projection.  In  Fig.  5,  about  a  day 
later,  the  root  has  grown  still  longer,  and  this  peg  seems  to  be 
forcing  the  seed  apart.  In  Fig.  6,  however,  it  will  be  seen  that 
the  seed  is  really  being  forced  apart  by  the  stem  or  stalk  above 
the  peg  for  this  stem  is  now  growing  longer.  The  lower  lobe 
of  the  seed  has  caught  upon  the  peg  (seen  at  a.  Fig.  6),  and  the 
seed-leaves  are  trying  to  back  out  of  the  seed.  Fig.  7,  shows 
the  seed  still  a  day  later.  The  root  has  now  produced  many 
branches  and  has  thoroughly  established  itself  in  the  soil.  The 
top  is  also  growing  rapidly  and  is  still  backing  out  of  the  seed, 
and  the  seed  coats  are  still  firmly  held  by  the  obstinate  peg. 

Whilst  we  have  been  seeing  all  these  curious  things  in  the 
seeds  which  we  have  dug  up,  the  plantlets  which  we  have  not 
disturbed  have  been  coming  through  the  soil.     If  we  were  to 


8S8    Agbicultubal  Expkrimbkt  BrATioXy  Ithaoa,  N.  Y. 


I  •w 


Th«    pUuit     |iut 
comiii^  up. 


If  i. 
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// 


/ 
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10.    rb«  plant 
inieap. 


7.    The  operation   fortber 
prof^TMMd. 


The  plADt  liber- 
atea  from  the 
■eed-ooaU. 


0ee  the  plant  in  Fig.  7,  as  it  was  ''  coming  up/'  it  would  look 
like  Fig.  8.  It  is  tugging  away  trying  to  get  its  head  out  of 
the  bonnet  which  is  pegged  down  underneath  the  soil,  and  It 
has  ^'  got  its  back  up  "  in  the  operation.  In  Fig.  9,  it  has  escaped 
from  its  trap  and  it  is  laughing  and  growing  in  delight.  It  must 
now  straighten  itself  up,  as  it  is  doing  in  Fig.  10,  and  it  is 
soon  standing  proud  and  straight,  as  in  Fig.  1.  We  now  see  that 
the  reason  why  the  seed  came  up  on  the  plant  in  Fig.  2,  is  be- 
cause in  some  way  the  peg  did  not  hold  the  seed-coats  down 
(see  Fig.  13),  and  the  expanding  leaves  are  pinched  together,, 
and  they  must  get  themselves  loose  as  best  they  can. 


V*-J) 


n. 


The  tme  leares  developiDK.  IS.    Hark  lag  Uio  root. 

There  is  another  thing  about  this  curious  squash  plant  which 
we  must  not  fail  to  notice,  and  this  is  the  fact  that  these  first  two 
leaves  of  the  plantlet  came  out  of  the  seed  and  did  not  grow  out 
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of  the  plant  itself.  We  must  notice,  too,  that  these  leaves  are 
much  smaller  when  thej  are  first  drawn  out  of  the  seed  than 
they  are  when  the  plantlet  has  straightened  itself  up.  That  is, 
these  leaves  increase  very  much  in  size  after  they  reach  the 
light  and  air.  The  roots  of  the  plantlet  are  now  established 
in  the  soil  and  are  taking  in  food  which  enables  the  plant  to 
grow.  The  next  leaves  which  appear  will  be  very  different  from 
these  first  or  seed  leaves. 

These  later  ones  are  called  the  true  leaves.  They  grow  right 
out  of  the  little  plant  itself.  Fig.  11  shows  these  true  leaves 
as  they  appear  on  a  young  Crookneck  squash  plant,  and  the 
plant  now  begins  to  look  much  like  a  squash  vine. 


13.    The  root  {j^rown  in  the  end 
portions. 


14.    The  niarlLinfE  of  the  stem,  and  the  spreading 
apart  of  the  marks. 


We  are  now  curious  to  know  how  the  stem  grows  when  it 
backs  out  of  the  seeds  and  pulls  the  little  seed-leaves  with  it, 
and  how  the  root  grows  downwards  into  the  soil.  Now  let  us 
pull  up  another  seed  when  it  has  sent  a  single  root  about  two 
inches  deep  into  the  earth.  We  will  wash  it  very  carefully  and 
lay  it  upon  a  piece  of  paper.  Then  we  will  lay  a  ruler  alopg- 
side  of  it,  and  make  an  ink  mark  one-quarter  of  an  inch  from  the 
tip,  and  two  or  three  other  marks  at  equal  distances  above 
(Fig.  12),*    We  will  now  carefully  replant  the  seed.    Two  days 

♦Note. — Common  ink  will  not  answer  for  this  purpose  because  It  "  runs  ** 
when  the  root  is  wet,  but  indelible  ink,  used  for  marking  linen  or  for 
drawing,  should  be  used.  It  should  also  be  said  that  the  root  of  the 
common  pumpkin,  and  of  the  summer  bush  squashes,  is  too  fibrous  and 
branchy  for  this  test.  It  should  be  stated,  a]j90,  that  the  root  does  not 
grow  at  its  very  tip,  but  chiefly  in  a  narrow  zone  just  back  of  the  tip; 
but  the  determination  of  this  point  Is  rather  too  difficult  foir  the  be- 
ginner. '      I  ',     , 
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later  we  will  dig  it  up,  when  we  shall  most  likely  find  a  condi- 
tion something  like  that  in  Fig.  13.  It  will  be  seen  that  the 
marks  E,  C,  B,  are  practically  the  same  distance  apart  as  before 
and  they  are  also  the  same  distance  from  the  peg,  AA.  The 
point  of  the  root  is  no  longer  at  DD,  however,  but  has  grown  on 
to  F.  The  root,  therefore,  has  grown  almost  wholly  in  the  end 
portion. 

Now  let  us  make  a  similar  experiment  with  the  stem  or  stalk. 
We  will  mark  a  young  stem,  as  at  A  in  Fig.  14;  but  the  next 
day  we  shall  find  that  these  marks  are  farther  apart  than  when 
we  made  them  (B,  Fig.  14).  The  marks  have  all  raised  them- 
selves above  the  ground  as  the  plant  has  grown.  The  stem, 
therefore,  has  grown  between  the  joints  rather  than  from  the 
tip.  The  stem  usually  grows  most  rapidly,  at  any  given  time, 
at  the  upper  or  younger  portion  of  the  joint  (or  internode);  and 
the  joint  soon  reaches  the  limit  of  its  growth  and  becomes  sta- 
tionary, and  a  new  one  grows  out  above  it. 

Natural  science  consists  in  two  things — seeing  what  you  look  ai^ 
and  drawing  proper  conclusions  from  whatyori,  see. 

Respecting  the  general  necessity  and  requirements  for  snch 
reading  course,  I  submit  the  following  report  from  Mr.  John  W. 
Spencer,  who  has  been  intimately  associated  with  this  district 
school  work  and  who  is  at  the  present  time  aiding  as  in  condact- 
iug  a  correspondence  instruction: 

"As  you  well  know,  a  reading  course  for  farmers  on  agricul- 
tural topics,  after  the  plan  of  the  Chautauqua  course,  has  long 
been  a  cherished  plan  of  mine,  and  when  you  asked  me  to  go 
with  Mr.  Geo.  T.  Powell  during  the  month  of  October,  I  gladly 
accepted,  for  it  seemed  to  be  a  good  opportunity  to  test  the 
practicability  of  the  idea.  I  still  think  it  a  good  one,  but  the 
month's  experience  has  shown  me  another  plan  more  expedient 
for  the  time  and  giving  more  lasting  and  practical  results.  I 
do  not  suggest  the  abandonment  of  the  plan  for  a  reading  course, 
but  that  it  be  held  in  abeyance  as  a  sequel  to  a  second  plan, 
which  is  this :  That  the  College  of  Agriculture  of  Cornell  Univer- 
sity prepare  papers  for  teachers  in  our  common  schools  qualify- 
ing them  to  develop  the  powers  of  observation  of  pupils  on  sub- 
jects pertaining  to  the  field,  forest  and  household.  For  instance, 
give  each  child  a  piece  of  bread  and  the  teacher  draw  out  every- 
thing appealing  to  the  child's  eye.  The  teacher  could  supple- 
ment many  points  the  child  failed  to  observe.  Then  begin  an 
inquiry  as  to  why  such  and  such  points  come  to  be  so, — ^begin 
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a  study  of  the  cause.  The  study  into  the  cause  of  the  porosity 
of  the  bread  could  be  made  to  lead,  step  by  step,  to  the  whole 
chemistry  of  baking,  and  from  that  to  starch  and  its  frequency 
and  great  importance. 

"  I  do  not  suggest  that  these  exercises  be  made  an  added  reci- 
tation, but  a  rest  exercise  of  twenty  minutes  for  once  or  twice 
each  week.  A  clever  teacher  can  give  such  subjects  a  wide  range 
of  adaptability  from  primary  to  nearly  the  highest  grade.  Themes 
can  be  made  of  some  of  the  most  familiar  subjects  involving 
chemistry,  insect,  plant  life,  and  geology,  arousing  observation 
and  a  spirit  of  inquiry  as  to  cause.  It  is  not  the  superstructure 
that  I  think  this  plan  would  build,  but  the  foundations  for  the 
superstructure,  which  is  most  important.  Introduced  into  the 
schools,  there  would  be  a  double  benefit, — first  upon  the  child, 
and  then  when  he  went  home  and  talked  about  it  with  his  parents 
they  too  would  unconsciously  become  pupils.  This  last  may 
seem  merely  incidental  but  I  am  sure  that  the  aggregate  results 
will  be  immense.  It  takes  only  five  to  eight  years  to  raise  a 
crop  of  boys  and  girls  to  the  point  where  the  majority  of  them 
are  thinking  of  their  qualification  of  getting  their  own  living, 
and  their  preparation  will  be  vastly  enhanced,  particularly  for 
farm  life,  if  they  have  developed  an  inquiring  spirit  to  know  the 
why  of  things. 

"  During  the  month  of  October  I  visited,  either  alone  or  with 
Mr.  Powell,  forty-two  schools,  representing  an  attendance  of 
4,687  pupils,  located  in  the  counties  of  Chautauqua,  Erie,  Niag- 
ara, Monroe,  Livingston,  Ontario,  Steuben,  Oswego,  Jefferson 
and  Oneida,  and  the  schools  have  ranged  from  the  brick  temple 
of  one  thousand  pupils  to  the  little  school-house  of  eleven.  The 
children  everywhere  are  alike, — all  eager  for  instruction,  and  so 
are  the  teachers,  except  some  with  only  one  or  two  years'  experi- 
ence, who  feel  a  lack  of  preparation  and  fear  that  they  might  not 
do  the  proper  thing,  but  when  assured  that  the  plan  of  observa- 
tion exercises  was  to  reach  the  children  only  by  fully  equipping 
the  teacher,  all  hesitation  was  banished.  Not  a  single  teacher 
has  made  an  objection  to  the  plan. 

"  In  conclusion,  I  would  suggest  that  your  department  prepare 
observation  exercises  in  the  spirit  of  the  foregoing  remarks. 
To  schools  employing  the  highest  grade  teachers,  no  solicitation 
will  be  necessary  more  than  to  present  the  literature.  To  the 
hamlet  and  district  schools  an  exemplification  of  the  work  to  the 
pupils  will  promote  its  adoption.  I  would  advise  pushing  this 
last  industriously  during  the  present  winter,  depending  for  its 
future  spread  upon  the  popularity  given  by  those  schools  visited 
this  winter  and  by  working  through  such  centers  as  teachers' 
institutes  in.  the  next  school  year," 

36 
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This  correspondence-instrnction  is  likewise  experimental;  that 
is,  we  are  endeavoring  at  the  present  time  to  determine  just  how 
it  can  be  carried  on  under  our  limitations  and  for  New  York 
state.  We  have  no  authority  by  law  to  establish  a  permanent 
or  organic  system  of  reading  courses  throughout  our  territory. 
We  have  kept  the  names  of  the  participants  in  all  of  our  Sep- 
tember schools,  and  we  have  the  names  of  the  teachers  and  offi- 
cers  in  the  various  rural  and  village  schools  which  we  have 
visited.  In  each  of  these  public  schools  we  have  requested  the 
teacher  to  have  the  pupils  write  their  next  compositions  upon  the 
subjects  which  were  presented  by  our  instructors,  and  to  forward 
these  compositions  to  us  as  samples  of  the  kind  and  extent  of 
interest  which  the  children  may  be  expected  to  take  in  this  work. 
Both  teachers  and  children  have  responded  with  surprising  read- 
iness, and  the  correspondence  from  this  source  which  has  already 
accumulated  is  large  and  is  an  indication  that  the  work  can  be 
greatly  extended  with  the  most  marked  benefits.  We  have  also 
taken  the  opportunity  to  write  to  the  various  correspondents 
who  have,  been  interested  in  our  work,  asking  them  certain  spe- 
cific questions  upon  certain  bulletins  which  we  have  sent  them 
and  which  have  been  used  as  texts  in  the  schools,  particularly 
upon  Bulletins  119  and  120  (The  Texture  of  the  Soil,  and  The 
Moisture  of  the  Soil).  This  correspondence  has  been  the  means 
of  tying  together  the  various  agricultural  interests  of  the  Fourth 
Judicial  Department  and  the  College  of  Agriculture  of  Cornell 
University,  and  has  resulted  in  a  natural  and  organic  union 
which,  it  seems  to  me,  it  would  be  violence  to  break. 

All  this  work,  as  I  have  said,  has  been  experimental, —  an 
attempt  to  discover  the  best  method  of  teaching  the  people  in 
agriculture.  We  believe  that  the  most  efficient  means  of  elevat- 
ing the  ideals  and  practice  of  the  rural  communities  are  as  fol- 
lows, in  approximately  the  order  of  fundamental  importance :  (1) 
The  establishment  of  nature-study  or  object-lesson  study,  com- 
bined with  field- walks  and  incidental  instruction  in  the  principles 
of  farm-practice  in  the  rural  schools;  (2)  the  establishment  of 
correspondence-instruction  in  connection  with  reading-courses. 
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binding  together  the  University,  the  rnral  schools,  and  all  rural 
literary  or  social  societies;  (3)  itinerant  or  local  experiment  and 
investigation,  made  chiefly  as  object-lessons  to  farmers  and  not 
for  the  purpose,  primarily,  of  discovering  scientific  facts;  (4)  the 
publication  of  reading  bulletins  which  shall  inspire  a  quickened 
appreciation  of  rural  life,  and  which  may  be  used  as  texts  in 
rural  societies  and  in  the  reading  courses,  and  which  shall  pre- 
pare the  way  for  the  reading  of  the  more  extended  literature  in 
books;  (5)  the  sending  out  of  special  agents  as  lecturers  or  teach 
era,  or  as  investigators  of  special  local  difficulties,  or  as  itinerani 
instructors  in  the  normal  schools  and  before  the  training  classes 
of  the  teachers'  institutes;  (6)  the  itinerant  agricultural  school, 
somewhat  after  the  plan  of  our  horticultural  schools,  which  shall 
be  equipped  with  the  very  best  teachers  and  which  shall  be  given 
as  rewards  to  the  most  intelligent  and  energetic  communities. 

All  these  agencies,  to  be  moet  efficient,  should  be  under  the 
direction  of  a  single  bureau  wholly  removed  from  partisan  politi- 
cal influence  and  intimately  associated  with  investigational  work 
in  agriculture.  Such  a  bureau  should  also  have  most  intimate 
relations  with  the  Department  of  Public  Instruction,  for  not  only 
must  the  public  schools  be  reached,  but  teachers  must  be  trained. 
The  teachers  in  our  public  schools  are  now  of  a  high  grade,  and 
they  will  quickly  seize  opportunities  to  prepare  themselves  to 
teach  the  elements  of  rural  science.  There  should  be  facilities 
placed  at  the  disposal  of  every  normal  school  in  the  state,  where- 
by it  may  receive  courses  of  lectures  upon  rural  subjects  from 
teachers  of  recognized  ability,  and  teaching-helps,  in  the  way  of 
expository  leaflets,  should  be  placed  in  the  hands  of  every  teacher 
who  desires  them.  All  this  work  of  carrying  the  modern  uni- 
versity extension  impulse  to  the  country,  is  too  important  and 
too  fundamental  to  be  confined  to  any  one  particular  agricultural 
interest  or  to  any  one  district  of  the  state;  and  it  is  a  work,  too, 
which  should  be  treated  as  a  teaching  extension  and  not  as  an 
experiment  station  extension. 

In  conclusion,  I  must  say  that  the  farmers,  as  a  whole,  are 
willing  and  anxious  for  education.    They  are  difficult  to  reach 
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because  they  have  not  been  well  taught,  not  because  they  are 
unwilling  to  learn.  It  is  astonishing,  as  one  thinks  of  it,  how 
scant  and  poor  has  been  the  teaching  which  has  even  a  remote 
relation  to  the  tilling  of  the  soil;  and  many  of  our  rural  booka 
seem  not  to  have  been  born  of  any  real  sympathy  with  the  farmer 
or  any  just  appreciation  of  his  environments.  Just  as  soon  as 
our  educational  methods  are  adapted  to  the  farmer's  needs,  and 
are  born  of  a  love  of  farm  life  and  are  insjiired  with  patriotism, 
will  the  rural  districts  begin  to  rise  in  irresistible  power. 

Respectfully  submitted, 

L.  H.  BAILEY, 

In  charge  of  the  scientific  and  teaching  work  of  the  Nixon  bill, 
Cornell  University,  December  1,  1896. 
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JSonorahle  Commissioner  of  Agriculture^  Alba/ny : 

Sir. — This  bulletin  contains  a  history  of  some  insects  which 

have  recently  caused  considerable  damage  in  our  state.     It  is 

hoped  that  the  description  of  the  insects,  with  the  methods  of 

combating  the  same,  will  prove  of  value  to  our  fruit  growers. 

This  paper  is  therefore  submitted  for  publication  under  Chapter 

437  of  the  Laws  of  1896. 

L.  H.  BAILEY. 
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Green  Fruit  Worms, 


Xylina  aniennata  Walk. 
'  Xylina  latioinerea  Grt. 
XyUna  grotei  Riley. 
Order  Lrpidoptkra  ;  family  Noctctdae. 

In  New  Yark  state,  the  year  1896  has  been  marked  by  the 
appearance  in  destructive  numbers  of  several  insects  which  have 
not  been  noticeably  injurious  here  during  the  past  decade  or 
more.  The  army  worm,  which  in  July  ravaged  field  crops  in 
nearly  every  county  in  the  state,  is  a  familiar  example;  and  the 
insects  discussed  in  this  bulletin  also  afford  another  illustration 
of  this  fact. 

Most  of  our  correspondence  during  May  and  June  related  to 
the  cause  of  the  large  holes  being  eaten  into  the  sides  of  young 
fruits,  especially  apples.  The  depredators  proved  to  be  large, 
light  green  caterpillars  that  have  been  popularly  known  as 
*'  green  fruit  worms."  As  these  caterpillars  had  not  seriously 
troubled  New  York  fruit  growers  since  1877,  they  were  a  new 
insect  pest  to  many.  This  year  specimens  were  sent  to  the  insec- 
tary  from  the  following  twelve  counties:  Niagara,  Genesee, 
Orleans,  Wayne,  Oswego,  Chautauqua,  Ontario,  Columbia,  Clin- 
ton, Tompkins,  Seneca  and  Saratoga.  Judging  from  the  reports 
accompanying  the  specimens,  the  caterpillars  evidently  did  the 
most  damage  in  the  first  five  counties  named.  It  was  estimated 
that  at  least  25  per  cent,  of  the  apple  crop  was  injured  in  many 
localities.  Had  there  not  been  an  unusually  heavy  ftrop  of  apples 
all  over  the  state  this  year,  the  destruction,  of  so  large  a  percent- 
age of  the  young  fruit  by  these  caterpillars  would  have  been  a 
much  more  serious  matter.  Fruit  growers  should  acquaint  them- 
selves with  these  fruit-eating  caterpillars  so  as  to  guard  against 
their  ravages  in  the  future,  when  there  may  not  be  so  many  young 
fruits  to  spare  as  there  were  this  year. 
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What  Thbjy  Abb. 

These  green  fruit  worms  are  large,  light  yellowish  or  apple- 
green  caterpillars,  with  a  narrow  cream-colored  stripe  dowa  the 
middle  of  the  back,  a  wide  cream-colored  stripe  along  each  side, 
and  many  similarly  colored  mottlings  or  spots  which  sometimes 
form  quite  distinct  stripes  along  the  body  above  the  broad  lat- 
eral stripes.  When  fully  grown  they  range  from  an  inch  to  an 
inch  and  a  half  in  length.  Some  of  them  are  shown  at  work  in 
the  illustration  on  the  title  page,  and  at  a,  plate  2;  figures  f  and  g^ 
plate  1,  c  and  d,  plate  3,  and  h,  plate  2  are  from  photographs  of 
the  worms  taken  twice  natural  size.  Like  many  other  caterpil- 
lars, these  green  fruit  worms  are  the  offspring  or  younger  stage 
of  insects  known  as  moths  or  millers.  These  adult  fonns  are 
represented  natural  size  at  6,  plate  1,  at  a,  plate  3  and  at  f,  plate 
2;  and  also  twice  natural  size  in  the  same  plates. 

Habits  and  Food  op  the  Catbbpillabs  and  Moths. 

For  several  years  before  the  fruit-eating  habit  of  these  green 
fruit  worms  was  discovered,  they  were  known  to  feed  upon  the 
leaves  of  the  apple  and  several  forest  trees;  the  leaves  of  poplar, 
hickory,  wild  cherry,  box-elder,  and  the  buds  of  roses  are  recorded 
among  their  food-plants.  During  the  summer  of  1870,  however, 
the  insects  attracted  unusual  attention  in  Missouri  and  Illinois  by 
being  frequently  found  eating  or  boring  into  apples,  peaches  and 
the  spongy  oak-apple  (a  large  apple-like  swelling  or  gall  often 
produced  on  oak-leaves  by  a  minute  gall-fly).  This  year,  pears, 
peaches,  plums,  currants,  and  quinces  were  eaten  in  New  York 
state,  but  the  caterpillars  confined  themselves  mostly  to  an  apple 
diet.  We  have  not  observed  the  worms  having  into  the  fruit- 
They  simply  begin  eating  on  one  side  and  often  continue  feeding 
until  nearly  half  of  the  fruit  is  eaten,  leaving  a  large  cavity  on 
that  side  (see  illustration  on  title  page,  and  figure  a,  plate  2). 
They  work  during  May  and  the  first  half  of  June,  and  are  not  to 
be  found  on  the  trees  again  during  the  year.  The  insects  go  from 
fruit  to  fruit,  one  caterpillar  thus  ruining  several  fruits;  an 
instance  is  recorded  of  one  worm  destroying  six  of  the  eight 
quinces  on  a  tree.    The  caterpillars  feed  during  the  day,  and 
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probably  also  at  night.  When  young,  they  doubtless  feed  upon 
the  foliage  or  buds,  for,  when  the  fruit  is  large  enough  for  them 
to  eat,  the  worms  are  found  to  be  half  grown  or  more.  One  of 
our  correspondents  writes:  "We  grafted  some  young  Dutchess 
pear  trees  this  spring,  and  have  had  to  watch  them  continually  to 
keep  these  worms  from  destroying  the  buds." 

We  have  found  some  of  the  caterpillars  apparently  resting  dur- 
ing the  day  on  a  silken  web  spun  on  one  side  of  a  partly  rolled 
leaf;  some  of  our  correspondents  have  also  observed  this.  We 
suspect  that  this  is  not  a  normal  habit  of  the  insects,  for  the  only 
occasion  we  saw  it  resorted  to  in  our  cages  was  in  the  case  of  the  * 
caterpillar  shown  in  figure  d,  plate  4;  it  was  suffering  from  a 
serious  internal  trouble  in  the  form  of  a  parasitic  grub  which 
finally  came  out  and  fastened  the  worm  to  the  leaf  with  its  silken 
cocoon  (see  the  figure). 

Dr.  Riley  has  recorded  that  the  caterpillars  can  pinch  with 
their  little  jaws  quite  sharply,  so  as  to  draw  a  little  blood  from 
a  tender  part.  The  worms  are  easily  disturbed  at  their  work  of 
feeding  on  the  fruits,  for  if  the  tree  or  limb  be  suddenly  jarred, 
they  at  once  drop  to  the  ground,  not  spinning  down  by  a  silken 
thread  as  do  the  canker  worms. 

The  parents  of  these  green  fruit  worms — ^the  moths — ^are  night- 
flyers,  remaining  concealed  on  the  bark  of  the  trees  or  in  other 
secluded  places  during  the  day.  Most  of  them  appear  during 
September  and  October,  and,  hibernating  in  sheltered  places, 
appear  again  in  March,  April  and  May;  some  evidently  remain 
in  the  ground  as  pupsB  over  winter,  the  moths  not  appearing 
until  spring.  They  are  readily  attracted  to  lights  or  sweetened 
baits  at  night,  and  are  "  often  found  in  maple  groves  while  sugar- 
ing is  going  on.  Sometimes  sap-pails  are  found  in  the  morning 
with  the  surface  of  the  liquid  completely  covered  with  the 
moths." 

Their  History  and  Distribution. 

These  green  fruit  worms  first  attracted  serious  attention  by 
boring  into  apples  and  pears  in  1870,  in  Missouri  and  Illinois; 
Dr.  Riley  also  states  that  he  had  seen  them  for  several  years  pre- 
viously on  the  foliage  of  different  trees.     A  newspaper  slip,  writ- 
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ten  in  1872,  states  that  the  insects  were  very  common  and  de- 
structive in  the  South,  where  the  worms  made  their  appearance 
during  April  and  Maj',  in  the  latitude  of  Mobile  and  New  Or- 
leans. In  1877,  the  caterpillars  appeared  in  large  numbers  in  the 
orchards  in  the  vicinity  of  Lockport,  N.  Y.  Professor  Comstock 
investigated  this  outbreak  and  found  that  much  damage  had 
been  done  in  many  apple  and  i)ear  orchards.  In  the  case  of 
one  young  pear  orchard,  he  counted  the  whole  number  of  pears 
on  several  trees  and  found  that  45  per  cent,  of  them  had  been 
injured  by  the  caterpillars.  It  was  noted  that  this  orchard  was 
adjoining  a  forest  from  which  the  insects  may  have  spread.  It  is 
a  curious  fact  that  although  these  green  fruit  worms  were  so 
numerous  in  1877,  they  seem  not  to  have  attracted  attention 
again  anywhere  in  New  York  state  until  1896,  nineteen  years 
later.  \  In  1888,  quite  a  number  of  apples  were  found  apparently 
injured  by  these  caterpillars  in  Maine. 

The  adult  insects — the  moths — ^are  not  uncommon  in  Canada 
and  the  northern  and  eastern  portions  of  the  United  States;  and 
the  insects  have  been  recorded  as  injurious  in  the  South  and  as 
far  west  as  Nevada.  Collectors  report  the  moths  as  common  in, 
and  we  have  this  year  received  the  caterpillars  from,  several 
widely  separated  localities  in  New  York  state.  Thus,  these  fruit- 
eating  caterpillars  are  very  generally  distributed  throughout 
Canada  and  the  United  States. 

Their  Life  History. 

The  green  fruit  worms  do  most  of  their  damage  to  the  young 
fruits  in  May,  but  some  of  them  continue  working  until  nearly 
the  middle  of  June.  During  the  first  week  in  June  most  of  the 
caterpillars  get  their  full  growth  and  then  burrow  into  the  soil 
beneath  the  trees  to  a  depth  of  from  an  inch  to  three  inches. 
Here  they  roll  and  twist  their  bodies  about  until  a  smooth  earthen 
cell  is  formed.  Most  of  them  then  spin  about  themselves  a  very 
thin  silken  cocoon;  some  spin  no  cocoon.  Within  the  cocoon  or 
the  earthen  cell,  the  caterpillar  soon  undergoes  a  wonderful 
transformation  which  results  in  what  is  known  as  the  pufHi  of  the 
insect.  One  of  these  dark  brown,  lifeless-looking  pupse  is 
shown,  natural  size,  at  c,  plate  2,  and  enlarged  on  the  same 
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plate.  Most  of  these  insects  spend  about  three  months  of  their 
life  in  the  ground  during  the  summer  in  this  pupal  stage.  Some 
evidently  hibernate*  as  pupaB,  and  thus  pass  nine  months  or  more 
of  their  life  in  this  stage.  Usually  about  September  15th,  the 
moths  break  their  pupal  shrouds  and  work  their  way  to  the  sur- 
face of  the  soil.  Most  of  them  emerge  in  the  fall  before  October 
15th,  and  pass  the  winter  as  moths  in  sheltered  nooks;  some  evi- 
dently do  not  emerge  until  spring.  Warm  spells  in  winter  some- 
times arouse  a  few  of  them  from  their  hibernation. 

Daring  the  first  warm  days  of  early  spring,  all  the  moths 
appear,  and  doubtless  the  mothers  soon  begin  laying  eggs.  No 
observations  have  been  made  on  the  eggs  or  young  caterpillars  in 
the  North,  but  in  a  newspaper  article  published  in  the  South  in 
1872,  it  is  stated  that  the  eggs  are  deposited  in  the  spring  on  the 
undersides  of  the  leaves.  They  hatch  in  a  few  days,  and  the 
young  worms  begin  at  once  to  eat  the  foliage,  or  the  fruit,  or 
both. 

There  is  thus  but  one  brood  of  these  green  fruit  worms  in  a 
year.  They  work  mostly  in  May,  pupate  in  the  soil  in  June,  live 
as  pupsB  during  the  summer  and  sometimes  all  winter,  and  most 
of  the  moths  emerge  in  the  fall  and  hibernate,  laying  their  eggs 
in  the  spring. 

Thbj  Difpbrbnt  Species  Discussed. 

In  all  previous  discussions  of  an  economic  nature  regarding 
these  green  fruit  worms,  they  have  been  considered  as  comprising 
but  a  single  species  of  insect,  namely,  the  ash-gray  pinion  (Xylina 
antennata).  However,  when  the  specimens  of  the  caterpillars 
began  to  arrive  at  the  insectary  last  spring,  it  was  soon  evident 
that  there  were  at  least  two  quite  different  kinds.  We  grew 
the  supposed  two  species  separately  in  our  cages.  When  the 
moths  appeared  in  September,  they  were  sent  to  an  expert,  Pro- 
fessor J.  B.  Smith,  for  determination.  He  returned  them  labelled 
as  three  distinct  species!  We  had  thus  bred  two  species  of 
moths  in  the  cage  where  we  thought  we  had  only  one  kind  of 
green  fruit  worm.    As  the  moths  of  all  three  species  showed 
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remarkable  resemblances  to  each  other*  (compare  figures  6  and  A, 
plate  1,  figures  a  and  ft,  plate  3,  and  figures  f  and  gr,  plate  2),  we 
at  once  began  a  search  for  characters  which  might  separate  the 
insects  in  their  caterpillar  or  pupal  stages.  It  had  been  an  easy 
matter  from  the  first  to  separate  the  caterpillars  into  two  distinct 
kinds,  as  represented  in  figures  e,  plate  1  and  o,  plate  2,  or  g^ 
plate  1  and  5,  plate  2.  It  was  also  found  that  the  papaB  developed 
from  these  two  kinds  of  caterpillars  were  quite  different;  this 
difference  is  well  shown  in  figures  d,  plate  1,  and  e,  plate  2,  Yetj 
fortunately,  through  the  kindness  of  Mr.  L.  O.  Howard,  U.  S, 
Entomologist,  we  were  able  to  examine  the  single  specimen  pre- 
served of  the  caterpillars  which  Dr.  Biley  had  under  observation 
when  he  wrote  of  the  insect  in  1870.  This  specimen  (figured  at 
0  and  d,  plate  3,  twice  natural  size)  revealed  some  characters 
which  we  had  overlooked,  and  enabled  us  to  separate  the  cater- 
pillars we  had  had  in  one  cage  into  two  species.  We  were  also 
able  to  connect  each  species  of  caterpillar  with  the  moth  of  the 
same  species.  In  the  discussion  of  the  three  species  whch  fol- 
lows, the  differences  mentioned  above,  and  several  others,  are 
more  fully  brought  out. 

1.    Xylina  antennata  Walk. 

About  three-fourths  of  all  the  green  fruit  worms  sent  to  the 
insectary  were  of  this  species;  from  some  localities,  however, 
nearly  as  many  of  the  next  species  discussed  were  received. 

As  early  as  1858,  a  moth  of  this  species  (habitat  unknown) 
found  its  way  into  the  British  Museum,  and  was  there  first  de- 
scribed and  named.  When  Dr.  Riley  discussed  these  green  fruit 
worms  in  1871,  he  also  described  the  moths  and  named  them 
Xylina  cinerea.  In  1879,  specimens  of  X.  dnerea  were  taken  to 
England  by  Dr.  Femald  and  there  compared  with  Walkers^ 
X.  antennata,  and  the  identity  of  the  insects  thus  established.  In 
1882,  Dr.  Biley  stated  (Papilio,  II,  101),  that  his  description  of 
the  moths  of  these  insects  included  all  three  of  the  species  to  be 
discussed  here;  but  he  considered  two  of  the  forms  as  only  varie- 

*  Professor  Smith  writes :  "As  I  have  them  divided  in  mj  coUectioD  yon  eaa 
tell  the  difference  between  them ;  bnt  if  yon  nndertake  to  locate  it  yoa  will 
become  lost  in  a  short  time." 
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ties,  and  not  distinct  species.  Mr.  A.  G.  Butler,  of  the  British 
Museum,  has  recently  also  expressed  his  opinion  (The  Entomolo- 
gist for  1891,  p.  242),  that  all  three  forms  were  only  variations 
of  a  single  species,  X.  antennata.  Our  authorities  on  this  group 
of  moth,  Professors  Smith  and  Mr.  Grote,  however,  have  consid- 
ered them  as  three  distinct  species;  and  our  study  of  the  earlier 
stages  of  the  insects  confirms  this  conclusion. 

As  all  three  species  apparently  occur  in  the  same  localities, 
and  as  the  moths  are  so  remarkably  similar  in  size,  color,  and 
markings,  it  is  not  surprising  that  they  should  be  classed  as  va- 
rieties of  one  species.  We  have  never  before  seen  three  species  of 
moths  which  showed  such  remarkable  resemblance  to  each  other, 
and  yet  were  quite  different  in  their  caterpillar  and  pupal  stages. 

At  a  on  plate  1  is  shown  a  moth  of  X.  antennatay  natural  size; 
the  figure  is  reproduced  from  a  photograph  taken  from  life  while 
the  moth  was  at  rest  in  the  top  of  one  of  our  cages.  At  6,  plate 
1,  the  moth  is  shown  with  wings  expanded,  natural  size,  and  at 
h  is  shown  same  moth,  twice  natural  size.  These  figures  will  show 
the  size  and  markings  of  the  moth,  and  also  represent  nearly  its 
natural  color.  It  usually  differs  from'  the  moth  of  X.  laHomerea 
in  the  ground  color  of  its  wings  being  of  a  more  brownish  cast; 
and  from  the  moth  of  X.  g^^otei  in  that  its  markings  are  not  so 
bright  and  distinct.  There  may  be  slight  antennal  differences  in 
the  males  of  the  three  species,  and  there  are  certainly  quite 
marked  differences  in  the  male  genitalia  of  X.  antennata  and  X. 
grotei  as  is  shown,  enlarged  at  g  and  f,  plate  3. 

The  moth  of  X.  antennata  began  to  emerge  in  our  cages  Septem- 
ber 13th,  and  all  had  appeared  by  October  6th;  the  specimens 
which  Professor  Comstock  reared  in  1877  emerged  September 
17th.  In  the  following  table  the  recorded  captures  of  the  moths, 
at  lights  or  sweetened  baits,  are  given : 


PLACE. 


Kew  York  State . . . . 

Ulvde.  N.  Y.^ 

Scnenectady,  N.  Y. . 

Newark,  N.J 

Orillla,  Ont 

St.  Catherines,  Ont. 

Newton,  Man 

BvanstonfU 

Vajwood,  Bl 


Dates. 


Angust  4,  September  86,  October  10,  April  8,  80. 

September  10,  and  warm  $peUa  in  winter  up  to  April  IS. 

September  15, 80. 

September. 

September  16,  Kaj. 

September  16. 

September,  Oetober,  March,  April  and  ICaj. 

October. 

August  18,  86. 
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The  above  table  shows  that  the  adults  have  appeared  in  some 
localities  in  August,  but  most  of  the  records  agree  in  giving  Sep- 
tember or  October  as  the  months  when  they  are  usually  seen  in 
the  fall.  The  fact  that  the  moths  hibernate,  as  shown  by  Mr. 
Devereaux's  captures  during  warm  spells  in  winter  at  Clyde, 
N.  Y.,  explains  the  records  of  captures  in  March,  April  and  May. 
In  some  localities  or  seasons,  perhaps  all  of  the  moths  of  this 
species  do  not  emerge  in  the  fall,  but  hibernate  as  pupse.  Onr 
breeding  experiments,  however,  indicate  that  all  emerge  in  the 
fall,  differing  in  this  respect  from  X.  laticinerea  as  will  be  shown 
later^ 

As  was  stated  in  the  general  discussion  of  the  life-history  of 
these  green  fruit  worms,  doubtless  egg-laying  takes  place  early 
in  the  spring,  and  the  young  caterpillars  feed  upon  the  buds  and 
leaves  until  May,  when  the  fruit  is  large  enough  for  them  to  eat 
The  further  life-history  of  this  species  follows  closely  the  gen- 
eral account  just  mentioned. 

The  caterpillar  of  this  species  is  figured,  natural  size,  eating 
the  apple,  on  the  right  in  the  frontispiece,  and  twice  natural  size, 
both  lateral  and  dorsal  views,  at  f  and  g,  plate  1.  It  is  of  a  li^^t, 
apple-green  color,  sometimes  yellowish,  with  the  head  of  nearly 
the  same  color,  and  the  venter  darker.  As  the  figures  show, 
the  hair-bearing  spots  are  white  and  very  distinct.  A  narrow 
mesal  cream-colored  stripe,  slightly  wider  near  the  middle  of 
the  body,  extends  along  the  dorsum;  there  is  a  slightly  narrower, 
but  distinct  subdorsal  stripe  of  the  same  color  that  is  somewhat 
broken  toward  the  extremities;  there  is  also  a  wide,  stigmatal, 
cream-colored  stripe,  mostly  below  the  spiracles,  with  its  lower 
or  ventral  edge  sharply  defined,  but  with  its  upper  or  dorsal  edge 
much  indented  with  the  body  color  and  irregularly  extending  to 
,a  much  broken,  narrow,  lateral  stripe  of  cream-colored  spots  a 
little  above  the  spiracles.  Most  of  these  characteristic  markings 
are  well  shown  in  the  figures  at  jf  and  g,  plate  1.  The  caterpillars 
spin  a  very  thin  cocoon  of  silk  about  themselves  in  their  earthen 
cell  before  they  change  to  pupae. 

The  brown  pupa,  shown  enlarged  at  c,  plate  I,  resembles  in  size 
and  general  appearance  that  of  X  laticinerea  shown  at  c  and  d, 
plate  2.  But  a  close  examination  of  the  caudal  end  of  the  pupie 
of  these  two  species  reveals  striking  differences.    These  are  well 
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shown  in  the  enlarged  figures  of  this  portion  of  the  pupae  at  d, 
plate  1,  and  e,  plate  2. 

2.    Xylina  latidnerea  Grt. 

This  green  fruit  worm  was  represented  among  the  specimens 
received  from  each  locality,  and,  in  one  or  two  instances,  it  seemed 
to  be  equally  as  numerous  as  the  preceding  species. 

The  moth  of  X.  latidnerea  was  first  described  and  named  in 
1874  from  a  Massachusetts  specimen.  The  insect  is  illustrated 
on  plate  2,  figures  f  and  g  representing  the  moth,  natural  size 
and  twice  natural  size,  respectively.  It  seems  to  differ  from  the 
moth  of  X.  antennata  in  the  ground  color  of  the  wings  being  of 
a  more  decidedly  ash-gray  coloo*  and  the  markings  are  possibly  a 
little  more  distinct;  a  comparison  of  the  figures  of  the  two  species, 
shown  on  plates  1  and  2,  will  sihow  that  they  are  very  similar. 
There  may  be  antennal  and  genitalic  differences  in  the  males  also; 
having  bred  no  males  of  laticinereay  we  cannot  verify  this. 

Nothing  has  been  recorded  respecting  the  life-history  or  earlier 
stages  of  this  species;  the  caterpillar  described  by  Mr.  Edwards 
(Papilio,  III,  135)  as  belonging  to  this  insect,  was  certainly  an- 
other species,  probably  X.  grotei,  as  we  shall  see  later.  Our  ob- 
servations show  that  the  caterpillars  appear  in  May  with,  and 
have  the  same  habits  as,  those  of  X.  antenna>ta.  Pupation  takes 
place  in  earthen  cells  in  the  soil  about  the  same  time  in  June. 
But  the  caterpillars  of  X.  latidnerea  spin  no  trace  of  a  cocoon. 
The  insect  remains  in  the  pupa  state  until  fall,  when  some  of 
them  give  forth  the  moth,  but  in  our  cages  most  of  the  pupsB  are 
now  hibernating;  one  moth  emerged  September  26th.  The  fol- 
lowing table,  made  up  from  the  recorded  captures  of  the  moths 
this  species,  shows  that  they  fly  both  in  the  fall  and  spring,  many 
of  them  doubtless  hibernating  and  others  not  emerging  until 
spring. 


PLACE. 


Bchenectady,  N.  T. . 
Baranac  Lake,  N.  Y. 

Orillia,  Ont 

St.  Oatherinee,  Ont . 

Newton,  Mass 

Branston,  HI 

Minnesota 


Dates. 


September  29,  80;  October  4,  6,|10,  19,  81,  85. 

April. 

September  15. 

Octobers;  Hay  8. 

September  and  October. 

November  aod  April. 

September  16;  October  3;  April  81, 88." 


87 


578    Agbioultubal  Experimbnt  Station,  Ithaov,  N.  Y. 

A  compaiison  of  the  figures  of  the  caterpillars  of  this  species  at 
a  and  6,  plate  2,  with  those  of  the  other  two  species  represented 
on  plates  1  and  3,  will  at  once  show  that  it  is  quite  different 
from  either  of  the  others.  It  is  of  a  light  apple-green  color,  some- 
times with  a  slight  bluish  cast;  the  head  is  sometimes  a  little 
lighter,  and  the  venter  is  but  slightly  darker.  The  whole  bodj 
is  very  finely  mottled  with  minute  cream-colored  spots,  and  the 
hair-bearing  spots  are  small  and  not  very  distinct.  There  is  a 
narrow  cream-colored  mesal  stripe  on  the  dorsum,  wider  near  the 
middle  of  the  body;  the  narrow  light  lemon-yellow  stigmata! 
stripe,  widest  toward  the  extremities,  runs  just  dl>ave  the  spira- 
cles, except  in  the  case  of  the  spiracle  nearest  each  extremity, 
where  it  runs  below;  there  is  also  a  very  narrow,  much  broken, 
sometimes  quite  indistinct,  cream-colored  stripe  midway  between 
the  mesal  and  stigmatal  stripes.  On  some  specimens  the  yellow 
stigmatal  stripe  was  bordered  above  with  a  blackish  shade, 
as  «ihown  on  the  parasitized  caterpillar  at  a,  plate  4.  A  com- 
parison of  this  description  of  the  caterpillar  with  that  of  Mr. 
Edwards,  referred  to  above,  will  show  that  they  cannot  apply  to 
the  same  insect ;  for  the  lemon-yellow  stripe  is  narrow  and  above 
the  spiracles,  and  not  broad  and  belowy  as  in  Mr.  Edwards'  de- 
scription. 

The  pupa  of  this  species  is  not  formed  within  a  cocoon,  and  also 
differs  from  that  of  X,  antennata  very  strikingly  in  the  structure 
of  the  caudal  segment,  as  is  well  shown  by  a  comparison  of  the  en- 
larged figures  of  this  part  at  d,  plate  1,  and  e,  plate  2.  Otherwise 
the  pupsB  are  quite  similar,  as  the  enlarged  figures  at  c,  plate  1, 
and  d,  plate  2,  show. 

Although  the  moths  of  X.  antennata  and  X.  laiioinerea  are  dis- 
tinguished from  each  other  with  considerable  difficulty,  the  above 
descriptions  and  the  accompanying  figures  show  that  the  cater- 
pillars and  pupae  of  the  two  species  are  quite  distinct  and  can 
be^  easily  separated.    Thus  both  insects  are  distinct  and  valid 

species. 

3.    Xylina  grotei  Riley. 

Only  a  small  percentage  of  the  green  fruit  worms  sent  us  proved 
to  be  of  this  species. 


i 


PLATE  in.— Xylins  ffrnl'i  Slier,  i.  tht  motk.  natural  liie:  b.  (As  moUi,  tieiet  naturo 
liff ;  e  and  d.  (Ai  calTpillar.  donal  and  tnttral  tifuit.  Ivfet  nalural  lia :  e.  (At  «lii 
jtiUar  fll  tcori,  naturat  tiri:  T.  trmttaUa  (rifkl  haif.i  a!  (Ai  null  XyUna  tmn.  mtu. 


L 


>  i 


PLATK  IV.—Somt  of  thi  mmitt  ••/  arifi  Jniit  i 
trtaJro#  vfci«A  tXe  paratijid  trnib  of  MeU^rv   i 

ttyphmtriat,  tndir^i  o.  U<  odulc  paroiiu  ' ' 


hyphmtnat,  mUirgtdi  o.  U<  o^ 
d.  a  aattrmOar  </  ^yUiu  liuNei 
•ffAisk  ha*  qwn  0*  «Kii*n  ftmcat 


1.  otUrpXaT  aj  Xglina  laMcfn- 

■iat   Aai  Juit   tmtTiitd  anil   t( 

tntptmled  coeatnt  <tf  Mtltomt 

.  tivphantriat),  mticA   «>li)r|I«( ; 

iCJk  U«  eatcpiUiir.  /atlening  Vu  latltr  to  tht  tttf.  natural 
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The  moth  was  first  described  as  X,  cmerosa  in  1879,  from  New 
York  flta/te  specimens.  In  1882,  Dr.  Riley  pointed  out  that  this 
name  could  not  be  used,  as  another  insect  belonging  to  the  same 
genus  had  received  the  same  name  years  before.  He  suggested 
the  name  X.  grot^  instead,  but  thought  the  inject  was  only  a 
variety  of  X.  antennata.  Nothing  has  since  been  recorded  about 
the  species. 

A  comparison  of  the  figures  of  the  moth  at  a  and  h,  plate  3, 
with  the  figures  of  the  moths  of  the  other  two  species  on*  plates 
1  and  2,  will  show  how  remarkably  similar  the  insects  are  in  the 
adult  state.  The  moths  of  X.  grotei  have  a  much  brighter  ai>- 
pearance  and  their  markings  are  more  sharply  defined  than  in 
either  of  the  other  two  species.  The  ground  color  of  their  wings 
is  much  like  that  of  X.  arUennatay  but  there  is  a  decided  differ- 
ence in  the  male  genitalia  of  these  two  species,  as  is  sihown  in  the 
enlarged  figures  at  f  and  g,  plate  3.  Our  specimens  of  the  moths 
of  X.  grotei  emerged  from  the  18th  to  the  26th  of  September.  We 
have  found  no  recorded  captures  of  this  species.  Doubtless  its 
life-histoflry  is  very  similar  to  that  of  X.  antennata. 

The  caterpillars  of  X.  grotei  so  closely  resemble  those  of  X. 
antennata  that  we  did  not  notice  their  characteristic  differences 
until  the  moths  which  appeared  in  one  of  our  cages  were  deter- 
mined  as  two  disftinct  species;  and  until  we  had  seen  the  only  cat- 
erpillar preserved  by  Dr.  Riley  when  be  studied  these  green  fruit 
worms  in  1870.  The  caterpillar  at  the  left  in  the  frontispiece  (the 
same  one  is  shown  at  e,  plate  3)  is  of  this  species ;  figures  c  and  d, 
plate  3,  are  reproductions  of  photographs  taken  twice  natural 
size,  from  Dr.  Riley^s  preserved  (blown)  specimen.  Compare  these 
figures  with  those  of  the  caterpillars  of  X.  antennata  at  e,  f  and  y, 
plate  1.  The  difference  between  the  broad  stigmatal  stripes  is 
readily  seen;  in  X.^/rotei,  both  edges  of  the  stripe  are  quite  sharply 
defined,  while  in  X.  antennata  the  upper  edge  is  much  broken 
or  indented  with  the  body  color.  Anothr  difference  readily 
seen  on  the  specimens,  but  not  so  evident  in  the  figures,  is  that 
the  subdorsal  stripes  in  X.  grotei  are  not  so  continuous  as  in 
X.  a/ntemuUaj  but  are  made  up  of  three  or  four  irregular  spots  on 
each  segment.    Otherwise,  as  regards  general  color,  size,  etc., 
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the  caterpillars  of  these  two  species  are  practically  alike.  Dr. 
Riley's  description  of  his  green  fruit  worm  agrees  with  his  pre- 
eerved  specimen  of  X.  grotei^  and  he  states  that  the  moth  of  thin 
species  (a  variety,  he  then  considered  it)  "  heads  his  series/*  Mr. 
Edwards  described  a  caterpillar  of  what  he  supposed  was  X,  lati- 
Ginereay  but  his  description  applies  to  the  caterpillars  of  X.  grotei^ 
and  not  to  those  of  either  of  the  other  two  species  under  dis- 
cussion. 

The  indications  are  that  the  caterpillars  of  X.  grotei  spin 
slight  cocoons  within  which  they  change  to  pupse,  as  in  the  case 
of  X.  antennata.  But  we  cannot  say  whether  there  are  any  dif- 
ferences in  the  pupse  of  these  two  species  or  not. 

Natural  Enemibs. 

Fortunately  for  the  fruit  grower,  these  green  fruit  worms  have 
several  deadly  enemies.  One  correspondent  reported  that  red- 
winged  blackbirds  had  been  seen  either  catching  and  eating  the 
caterpillars  or  carrying  them  away  to  feed  their  young.  Doubt- 
less other  birds  which  frequent  orchards  also  include  the  worms 
in  their  menu. 

The  indications  are,  however,  that  the  caterpillars  suffered 
much  more  from  the  attacks  of  at  least  two  minute  foes  among 
their  own  kind.  From  the  material  eent  to  the  ineectary,  we  bred 
two  minute  hymenopterous  parasites.  Apparently  the  most  nu- 
merous and  efficient  one  of  these  little  enemies  is  shown  much 
enlarged  at  e,  plate  4;  they  are  only  about  1-5  of  an  inch  in  length. 
It  was  named  Meteorus  hyphantriw  by  Dr.  Riley  in  1886.  That 
year  it  did  valiant  work  in  checking  the  fall  web*worms  (Hyphan- 
tria  cunea).  Its  method  of  working  is  to  deftly  insert  an  egg  into 
the  body  of  an  unwary  and  defenceless  caterpillar.  A  grub 
hatches  from  this  egg  and  proceeds  to  live  on  the  internal  fats 
and  juices  of  its  host — ^the  caterpillar.  The  host  leads  a  linger- 
ing existence,  and  finally,  a  short  time  before  death  ensues,  the 
parasitic  grub  bores  its  way  out  through  the  skin  of  its  host  and 
proceeds  to  spin  the  curious  brown  cocoon,  shown  natural  sise  at 
a,  and  much  enlarged  at  h,  plate  4.  Jusit  how  the  grub  manages 
to  make  these  susi>onded  cocoons  is  not  known.    Appefently  it 
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first  spins  out  the  large  suspending  silken  thread,  and  then,  at 
the  end  of  this,  holding  on  in  some  manner  (perhaps  by  its  jaws), 
it  proceeds  to  spin  about  itself  a  coarse,  loose  cradle  of  the  same 
kind  of  silk.  When  secure  inside  this  cradle  it  lets  go  its  hold 
from  the  suspensory  thread  and  spins  its  soft,  dense,  fine- 
threaded  cocoon.  These  cocoons  are  attached  to  any  part  of  the 
free  and  the  threads  which  suspends  them  vary  in  length  from  one- 
half  an  inch  to  four  inches.  From  ten  days  to  two  weeks  (in  June) 
after  the  grub  spins  its  cocoon  the  transformation  through  the 
pupal  to  the  adult  stage  takes  place.  The  little  four- winged  foe 
then  emerges  through  a  round  hole  made  in  the  end  of  the  cocoon, 
by  deftly  gnawing  around  the  lower  end  and  thus  detaching  a 
neatly  fitting  cap. 

The  other  little  enemy  of  these  green  fruit  worms  is  about  the 
same  size  as,  and  looks  something  like,  the  one  just  described.  It 
also  works  inside  the  caterpillars  in  the  same  manner,  gradually 
sapping  out  their  life.  But  instead  of  undergoing  its  further 
transformations  in  a  suspended  cocoon,  it  bores  its  way  out  of 
the  caterpillar,  and  crawling  beneath  its  host,  it  proceeds  to 
fasten  the  latter  down  to  a  leaf  with  its  cocoon.  This  state  of 
afiFairs  is  well  shown  at  d,  in  plate  4.  The  two-thirds  grown  cat- 
erpillar is  pinioned  to  the  leaf  by  the  cocoon  of  the  grub  which 
caused  it  to  die  a  lingering  death.  This  little  parasitic  foe  is 
known  to  science  at  Mesochoms  affilis. 

Doubtless  the  efficient  work  of  these  little  parasitic  insects  and 
the  birds  has  been  one  of  the  main  reasons  why  these  green  fruit 
worms  have  troubled  New  York  fruit  growers  only  at  long  in- 
tervals. 

How  TO  Combat  thbsb  Fruit-Eating  Caterpillars. 

It  is  to  be  hoped  that  these  caterpillars  will  not  often  visit  our 
orchards  in  destructive  numbers,  for  the  past  season's  experience 
has  shown  that  it  is  a  difficult  matter  to  check  their  ravages.  It 
would  seem  at  first  thought  that  the  pests  might  be  readily  killed 
with  a  Paris  green  spray.  But  several  of  our  correspondents,  who 
have  a  reputation  for  thoroughness  in  spraying  and  who  success- 
fully check  fungi  and  other  insects,  reported  that  all  of  their 
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efForts  in  this  line  did  not  noticeably  diminish  the  crop  of  these 
caterpillars.  Some  sprayed  with  the  poison  three  or  four  times 
during  the  time  the  woons  were  at  work.  Mr.  Albert  Wood, 
Carlton,  N.  Y.,  collected  60  live  worms  and  placed  20  on  each  of 
three  large  branches  loaded  with  young  apples;  the  branches  were 
cut  off  and  nailed  up  somewhere.  One  branch  was  sprayed  with 
kerosene  emulsion,  one  with  arsenate  of  lead  and  the  third  with 
hellebore.  Two  days  after  the  worms  were  all  lively  and  well, 
and  had  kept  on  eating  apples.  The  orchard  from  which  these 
worms  were  taken  had  received  three  thorough  applications  of 
Bordeaux  mixture  and  Paris  green. 

It  is  possible  that  one  or  two  thorough  applications  of  Paris 
green,  made  before  the  blossoms  open,  when  the  caterpillars  are 
small  and  feeding  on  the  buds  and  leaves,  might  kill  many  of 
them.  However,  the  concensus  of  opinion  among  our  correspond- 
ents seems  to  be  that  they  cannot  be  effectually  reached  with  a 
spray  at  any  time.  It  is  probably  true  that  it  is  practically  im- 
possible to  sufficiently  coat  the  outside  of  a  young  apple  with  a 
poison  spray,  so  that  one  of  the  caterpillars  would  get  enough  to 
kill  it  when  it  eats  into  the  fruit.  Foi'  this  reason  we  concur  in 
the  belief  that  the  worms  cannot  be  effectually  checked  with  a 
spray  of  any  kind  after  the  fruit  gets  large  enough  for  them  to 
feed  upon  it.  But  the  young  worms  must  feed  upon  the  bads  and 
leaves  for  a  time  before  the  fruit  gets  large  enough,  and  it  seems 
plausible  that  a  Paris  green  spray,  thoroughly  applied  at  least 
once  before  the  trees  blossom,  must  result  in  the  death  of  many 
of  the  worms.  We  would  like  to  see  this  tried,  but  there  is  one 
difficulty  which  will  always  arise;  that  is,  one  can  rarely,  if  ever, 
tell  whether  the  insects  are  present  in  his  orchard  in  destructive 
numbers  until  they  begin  to  eat  the  fruit.  It  is  always  a  good 
practice,  however,  to  spray  orchard  fruits  at  least  onoe  (where  bud 
moths  or  case-bearers  are  thick,  %\d%c^  before  the  blossoms  open 
with  the  combined  Bordeaux  and  Paris  green. 

One  correspondent  writes  that  the  caterpillars  were  the  most 
numerous  in  a  cultivated  orchard.  This  does  not  agree  with  the 
observations  of  Professor  Comstock  made  during  the  outbreak  in 
1877;  he  states  that  the  fruit  was  injured  most  in  those  orchards 
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which  were  not  cultivated.  This  fact  led  him  to  recommend  that 
many  of  the  insects  could  be  destroyed  by  the  cultivation  of  the 
orchards  during  July  and  August,  while  the  worms  are  in  the 
ground  undergoing  their  transformations.  We  believe  that  thor- 
ough cultivation  during  the  summer  will  tend  to  greatly  lessen 
the  crop  of  green  fruit  worms  for  the  following  year. 

The  fact,  as  reported  by  several  correspondents,  that  the  cater- 
pillars will  at  once  drop  to  the  ground  (not  spin  down  as  do  can- 
ker worms)  when  the  branch  upon  which  they  are  at  work  is  un- 
naturally jarred,  afiFords  a  vulnerable  poinj:  of  attack  against 
them.  Why  not  jar  them  off  into  sheets  and  then  kill  them?  We 
saw  this  successfully  accomplished  last  spring  in  an  orchard  near 
Geneva,  N.  Y.  "  Curculio  catchers  "  were  in  daily  use  to  catch 
this  most  serious  pest  of  stone-fruits,  and  hundreds  of  the  green 
fruit  worms  were  being  caught  at  the  same  time,  thus  "  killing 
two  birds  with  one  stone."  On  young  trees  this  is  the  most  efltt- 
cient  and  practicable  method  of  fighting  these  caterpillars  we 
can  suggest.  Three  or  four  good  thorough  jarrings  ought  to  ef- 
fectually check  their  ravages  for  the  season.  Of  course,  on  old, 
large  trees  it  would  be  a  big  undertaking  to  jar  them,  and  when 
there  was  such  a  setting  of  fruit  as  we  had  last  spring,  it  might 
not  pay  to  do  it.  But  with  a  small  setting  of  fruit,  it  mi^t  mean 
the  difference  between  a  good  crop  and  no  crop  at  all,  in  which 
case  it  would  certainly  pay. 

In  brief  then,  our  recommendations  for  fighting  these  fruit- 
eating  caterpillars  are  to  always  spray  the  trees  at  least  once 
with  Paris  green  in  the  Bordeaux  mixture  before  the  blossoms 
open,  to  kill  some  of  the  worms  while  they  are  young.  Later 
sprayings,  after  the  fruit  is  large  enough  for  them  to  eat,  will 
avail  but  little.  After  the  fruit  sets,  the  only  successful  and 
practical  way  to  fight  them  seems  to  be  by  jarring  them,  off  into 
sheets  or  "curculio  catchers"  and  killing  them.  Follow  this 
with  thorough  cultivation  of  the  soil  during  the  summer,  and 
thus  kill  many  of  the  insects  while  they  are  undergoing  their 
transformations  In  the  soil.  They  are  difl&cult  pe»ts  to  fight,  and 
it  is  to  be  hoped  that  at  least  another  nineteen  years  may  pass 
before  our  fruit  growers  receive  a  third  visitation  from  destruc- 
tive numbers  of  them. 

MARK  VERNON  SLINGERLAND. 


APPENDIX  II. 


Detailed  Statement  of  receipts  and  expenditures  of  the  Cor- 
nell University  Agricultural  Experiment  Station,  for  the 
fiscal  year  ending  June  30, 1896. 

RECEIPTS. 

From  Hortioulturdl  Division. 
1895. 

July     12.  Products  sold 

Nov.       1.  Products  sold 

Dec.       2.  Products  sold 

1896. 

Jan.       4.  Products  sold 

20.  Products  sold 

Feb.       1.  Products  sold 

Hauling  coal 

March   3.  Hauling  coal 

April     1.  Hauling  coal 

Hauling  coal 


|59  35 

13  96 

22  88 

6  32 

26  33 

28  26 

18  04 

37  25 

32  41 

5  72 

f260  61 


From  Office. 
1896. 

Feb.       8.  Eighty  bulletins |4  00 

25.  Forty  bulletins 2  00 


f  6  00 
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EXPENDITURES. 

For  Salaries. 
1896. 

July     31.  I.  P.  Roberts,  director,  one  month fl26  OO 

H.  H.  Wing,  dairyman,  one  month 104  16 

G.  C.  Watson,  assitant  agriculturist,  one 

month 100  00 

G.  F.  Atkinson,   cryptogamic  botanist, 

one  month 91  66 

G.  W.  Gavanaugh,  assistant  chemist,  one 

month 66  66 

Aug.     31.  I.  P.  Roberts,  director,  one  month 125  00 

H.  H.  Wing,  dairyman,  one  month 104  66 

G.   C.   Watson,   assistant  agriculturist, 

one  month 100  00 

G.  F.  Atkinson,   cryptogamic  botanist, 

one  month 91  66 

G.    W.    Gavanaugh,    assistant    chemist, 

one  month 66  66 

H.  W.  Smith,  clerk,  one  month 62  50 

Sept.    30.  I.  P.  Roberts,  director,  one  month 125  00 

H.  H.  Wing,  dairyman,  one  month 104  16        • 

G.   C.   Watson,   assistant  agriculturist, 

one  month 100  00 

G.  F.  Atkinson,   cryptogamic  botanist, 

one  month 91  66 

G.   W.   Gavanaugh,   assistant   chemist, 

one  month 66  66 

H.  W.  Smith,  clerk,  one  month 62  50 

■ 

Oct.      31.  I.  P.  Roberts,  director,  one  month 125  00 

H.  H.  Wing,  dairyman,  one  month 103  66 

L.  H.  Bailey,  horticulturist,  one  month . .  166  66 
G.  F.  Atkinson,  cryptogamic  botamst, 

one  month 91  66 

G.    W.    Gavanaugh,   assistant   chemist, 

one  month 66  66 


1125  00 

62  50 

67  50 

125  00 

104  16 

166  66 
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1895. 
Oct.      31.  M.  V.  Slingerland,  aBstetanit  entomolo- 
gist, one  month 

H.  W.  Smith,  clerk,  one  month 

S.  H.  T.  Hayes,  assistant  agricalturist, 

twenty-seven  days 

Nov.     30.  I.  P.  Roberts,  director,  one  month 

H.  H.  Wing,  dairyman,  one  month 

L.  H.  Bailey,  horticulturist,  one  month. , 

G.  F.  Atkinson,  cryptogamic  botanist, 
one  month 91  66 

G.    W.    Gavanaugh,    assistant   chemist, 
one  month 66*66 

M.  V.  Slingerland,  assistant  entomolo- 
gist, one  month 

H.  W.  Smith,  clerk,  one  month 

S.  H.  T.  Hayes,  assistant  agriculturist, 

twenty-six  days 

Dec.     31.  I.  P.  Roberts,  director,  one  month 

H.  H.  Wing,  dairyman,  one  month 

L.  H.  Bailey,  horticulturist,  one  month . . 

G.  F.  Atkinson,   cryptogamic  botanist, 
one  month 91  66 

G.    W.    Cavanaugh,   assistant   chemist, 
one  month 66  66 

M.  V.  Slingerland,  assistant  entomolo- 
gist, one  month 125  00 

H.  W.  Smith,  clerk,  one  month 62  50 

S.  H.  T.  Hayes,  assistant  agriculturist, 

twenty-six  days 65  00 

1896. 
Jan.      31.  I.  P.  Roberts,  director,  one  month 125  00 

H.  H.  Wing,  dairyman,  one  month 104  16 

L.  H.  Bailey,  horticulturist,  one  month. .  1*66  66 

G.  F.  Atkinson,   cryptogamic  botanist, 
one  month 91  66 

G.    W.    Cavanaugh,    assistant    chemist, 
one  month 66  66 


125  00 

62  50 

65 

00 

125 

00 

104  16 

166 

66 
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- 1896. 

Jan.     31.  M.  V.  Slingerland,  assistant   entomolo- 
gist, one  month fl25  00 

H.  W.  Smith,  clerk,  one  month 62  50 

L.   A.   Clinton,   assistant   agricnltnrist, 

one  month 83  33 

Feb.     29.  I.  P.  Roberts,  director,  one  month 125  00 

H.  H.  Wing,  dairyman,  one  month 104  16 

L.  H.  Bailey,  horticulturist,  one  month . .  166  66 

G.  F.  Atkinson,  cryptogamic  botanist, 

one  month 91  66 

G.    W.    Gavanaugh,   assistant    chemist, 

one  month 66  66 

M.  V.  Slingerland,  assistant  entomolo- 
gist, one  month 125  00 

H.  W.  Smith,  clerk,  one  month 62  50 

L.   A.   Clinton,   assistant   agriculturist, 

one  month 83  33 

March  31.  I.  P.  Roberts,  director,  one  month 125  00 

H.  H.  Wing,  dairyman,  one  month 104  16 

L.  H.  Bailey,  horticulturist,  one  month.  166  66 

G.  F.  Atkinson,  cryptogamic  botanist, 

one  month 91  66 

G.    W.    Cavanaugh,    assistant   chemist, 

one  month 66  66 

M.  V.  Slingerland,  assistant  entomolo- 
gist, one  month 125  00 

L.   A.    Clinton,   assistant   agriculturist, 

one  month 83  33 

April   30.  I.  P.  Roberts,  director,  one  month 125  00 

H.  H.  Wing,  dairyman,  one  month 104  16 

G.  F.  Atkinson,  cryptogamic  botanist, 

one  month 91  66 

G.   W.    Cavanaugh,   assistant   chemist, 

one  month 66  66 

L.   A.    Clinton,   assistant   agriculturist, 

one  month 83  33 

E.  A.  Butler,  clerk,  one  month 50  00 
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1896. 

May     31.  I.  P.  Bobeorts,  direotofr,  one  m<mth fl25  00 

H.,H,.Wing,  dairyman,  one  month 104  16 

G.  F.  Atkinson,  cryptogamic  botanist, 

one  month 91  66 

G.    W.    Cavanaugh,    assistant   chemist, 

one  month 62  50 

L.   A.   Clinton,   assistant   agriculturist, 

one  month 83  33 

E.  A.  Butler,  clerk,  one  month 50  00 

June     30.  I.  P.  Boberts,  director,  one  month 125  00 

H.  H.  Wing,  dairyman,  one  month 104  24 

G.  F.  Atkinson,  cryptogamic  botanist, 

one  month 91  74 

G.    W.    Cavanaugh,    assistant    chemist, 

one  month 66  74 

L.   A.    Clinton,   assistant   agriculturist, 

one  month 83  37 

Total  for  salaries ?7,934  98 

■ 

For  Buildings. 
1895. 

July     22.  Labor,  painting  insectary ?9  75 

30.  Lumber  and  labor 6  62 

22.  Paint  and  sundry  supplies 3  65 

Aug.     14.  Labor,  painting  insectary 13  40 

Feb.     14.  Fifty-two  gallons  oil 3  68 

Oct.       2.  Plumbing 3  15 

Total  for  building •        |40  25 

f  ■ 

Far  Printing.  j 
1895. 

June    22.  U.  S.  Express  Co.,  expressage |0  25 

July     16.  XJ.  S.  Express  Co.,  expressage 25 

17.  U.  S.  Express  Co.,  expressage 80 

16.  Franklin  Engraving  Co.,  electros 32  56 
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1895. 
July     11.  Franklin    Engraving    Co.,    express    on 

photos |0  25 

26.  U.  S.  Express  Co.,  expressage 30 

Aug.     13.  L.  V.  R.  R.  Co.,  freight  and  cartage 1  58 

27.  IT.  B.  Express  Co.,  expressage 26 

3.  W.    F.    Humphrey,    printing    Bulletin 

No.  97 101  45 

Sept.      7.  IT.  S.  Express  Co.,  expressage 30 

30.  I.  C.  Chandler,  drawings 12  00 

Oct.     21.  U.  S.  Express  Co.,  expressage 25 

31.  II.  S.  Express  Co.,  expressage 30 

Nov.      8.  U.  S.  Express  Co.,  expressage 25 

21.  George  Small,  lumber  and  labor 1  33 

29.  Lovejoy  Co.,  electros 16 

Dec.       9.  Lovejoy  Co.,  electros 53 

Nov.     23.  Franklin  Engraving  Co.,  electros 9  70 

30.  Franklin  Engraving  Co.,  electros 78 

Dec.       7.  U.  S.  Express  Co.,  expressage 15 

11.  U.  S.  Express  Co.,  expressage 25 

23.  U.  S.  Express  Co.,  expressage. 80 

31.  L.  V.  R.  B.  Co.,  freight  and  cartage 1  84 

28.  W.  F.  Humphrey,  printing  Bulletin  No. 

105 113  05 

1896. 

Jan.       1.  National  Express  Co.,  expressage 25 

2.  U.  S.  Express  Co.,  expressage 75 

4.  Lovejoy  Co.,  electros 1  09 

21.  W.  F.  Humphrey,  printing  Bulletin  No. 

107  and  No.  108 339  50 

9.  L.  V.  R.  R.  Co.,  freight  and  cartage 3  41 

30.  E.  G.  Hance,  cartage 1  00 

31.  National  Express  Co.,  expressage 40 

Feb.       1.  National  Express  Co.,  expressage ,40 

Jan.     29.  Lovejoy  Co.,  electros 84 

30.  XT.  S.  Express  Co.,  expressage 65 

Feb     11.  U.  S.  Express  Co.,  expressage 60 

24.  New  York  Engraving  Co.,  electros 8  00 
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1896. 

Feb.     29.  U.  B.  Express  Co.,  expreesage 

March  10.  U.  B.  Express  Co.,  expressage 

14.  IT.  S.  Express  Co.,  expressage 

13.  Lovejoy  Co.,  electros 

20.  U.  S.  Express  Co.,  expressage 

25.  E.  O.  Hance,  cartage 

April     6.  W.  P.  Humphrey,  printing  Bulletin  No. 

114 

8.  D.  L.  &  W.  B.  R.  Co.,  freight  and  cartage, 
17.  U.  S.  Express  Co.,  expressage 

30.  U.  S.  Express  Co.,  expressage 

May       6.  E.  G.  Hance,  cartage 

22.  U.  B.  Express  Co.,  expressage 

Total  for  printing 

For  Office  Expenses. 
1895. 

July     11.  National  Express  Co.,  expressage 

15.  Andrus  &  Church,  stationery 

24.  Andrus  &  Church,  stationery 

26.  T.  S.  Buck,  rubber  stamps 

31.  L.  V.  Maloney,  labor 

Aug.      2.  G.  F.  Atkinson,  expenses  to  Denver 

24.  W.  E.  Barnes,  labor 

26.  U.  B.  Express  Co.,  expressage 

29.  W.  O.  Wyckoff,  stationery 

Andrus  &  Church,  stationery 

21.  Bural  Pub.  Co.,  subscription  Rural  New 

Yorker 

Sept.      2.  L.  V.  Maloney,  labor 

3.  M.  A,  Adsitt,  stationery 

28.  L.  V.  Maloney,  labor 

30.  Andrus  &  Church,  stationery 

Oct.       5.  Ithaca  Gas  Co.,  gas 

15.  Andrus  &  Church,  stationery 

12.  Andrus  &  Church,  stationery 


to  26 

40 

46 

9  90 

36 

26 

t 

60  26 

8  38 

26 

90 

60 

1  06 

f719  20 

to  80 

2  00 

5  26 

6  57 

40  60 

108  60 

1  76 

• 

46 

2  36 

10  16 

1  00 

40  60 

3  10 

37  60 

2  62 

2  00 

4  60 

13  27 
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1896. 

Oot     18.  U.  S.  Po8t  Office,  stamps flO  OO 

30.  U.  8.  Post  Office,  stamped  envelopes 10  90 

31.  L.  V.  Maloney,  labor 40  50 

31.  Popular  Science  Monthly,  subscription. .  1  00 

25.  M.  A.  Adsitt,  typewriter  ribbons 2  10 

Nov.      7.  Ithaca  Gas  Co.,  gas. .: 1  20 

12.  Andrus  &  Church,  stationery. 1  35 

30.  L.  V.  Maloney,  labol- 39  00 

30.  M.  A.  Adsitt,  typewriter  supplies 3  25 

26.  U.  S.  Post  Office,  postage 5  00 

22.  Andrus  &  Church,  stationery 2  00 

23.  Andrus  &  Church,  pencils 45 

Dec.       9.  XJ.  S.  Post  Office,  postage 5  00 

6.  Ithaca  Oas  Co.,  gas 40 

17.  M.  A.  Adsitt,  1  doz.  carbon 50 

24.  U.  S.  Post  Office,  postal  cards I  00 

28.  II.  8.  Post  Office,  stamps 5  00 

31.  L.  V.  Maloney,  labor 39  00 

A.  T.  Stout,  labor 6  20 

1896. 

Jan.       3.  Andrus  &  Church,  stationery 1  55 

4.  M.  A.  Adsitt,  typewriter  supplies 1  30 

9.  M.  A.  Adsitt,  stationery 1  05 

7.  Jthaca  Gas  Co.,  gas 32 

14..  A.  A.  A.  C.  &  E.  8.,  fee 10  00 

17.  U.  8.  Post  Office,  stamps 7  00 

18.  Andrus  &  Church,  stationery 1  25 

31.  L.  V.  Maloney,  labor 40  50 

Feb.       1.  A.  T.  Stout,  labor 10  12 

Andrus  &  Church,  stationery 2  50 

Jan.     21.  M.  A.  Adsitt,  carbon 25 

Feb.     22.  U.  8.  Post  Office,  postage 5  00 

11.  Andrus  &  Church,  stationery 3  15 

25.  Ithaca  Stamp  Co.,  rubber  stamps 1  76 

29.  L.  V.  Maloney,  labor 37  50 
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1896. 

March    2.  M.  A.  Adfidtt,  stationary. 

7.  Andrus  &  Church,  stationery 

13.  M.  A.  Adsitt,  statioQery 

31.  E.  A.  Butler,  labor 

L.  V.  Maloney,  labor 

April     2.  Balance  on  typewriter,  M.  A.  Adsitt 

Ithaca  Oas  Co.,  gas 

7.  Andrus  &  Church,  stationery 

17.  M.  A.  Adsitt,  stationery 

22.  L.  V.  B.  B.  Co.,  freight  and  cartage 

24.  Tichenor  &  Son,  repairs  on  typewriter 

desk 

28.  E.  M.  Hall,  linoleum 

Library  Bureau,  book-case 

30.  L.  V.  Maloney,  labor 

Andrus  &  Church,  stationery 

May       1.  W.  B.  Morey,  cartage 

20.  Mary  Miller,  labor 

22.  I.  P.  Boberts,  traveling  expenses 

XJ.  S.  Express  Co.,  expressage 

Andrus  &  Church,  stationery 

June     27.  U.  8.  Post  Oflftce,  postage 

May     26.  Ithaca  Oas  Co.,  gas 

30.  L.  V.  Maloney,  labor 

June      3.  E.  M.  Hall,  door  mat 

M.  A.  Adsitt,  stationery 

9.  Andrus  &  Church,  stationery 

M.  A.  Adsitt,  stationery 

16.  U.  S.  Post  OflBce,  postage 

May     22.  Bool  Co.,  oil ; 

June    22.  M.  A.  Adsitt,  stationery 

M.  A.  Adsitt,  stationery 

SO.  Andrus  &  Church,  stationery 

U.  8.  Post  OflBce,  postage 

L.  V.  Maloney,  labor 

38 


f  1  75 

5  20 

3  36 

12  00 

39  00 

62  50 

64 

5  00 

4  40 

85 

50 

46  00 

17  50 

39  00 

5  50 

25 

75 

20  73 

35 

8  10 

8  96 

80 

39  00 

65 

1  75 

4  60 

1  06 

6  00 

1  50 

1  00 

1  60 

6  43 

3  28 

39  00 
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1896. 

Jnne    27.  James  Seaman,  labor |83  21 

30.  M.  A.  AdBitt,  carbon 50 


\ 


Total  for  office  expenses |1,069  51 

For  AffHoultural  Division. 
1896. 

June     22.  D.,  L.  &  W.  R.  R.  Co.,  freight  and  cart- 
age    91  48 

July     20.  J.  0.  Stowell  &  Son,  wool  sacks 2  40 

31.  E.  E.  Lull,  labor 27  26 

Aug.     21.  National  Express  Co.,  expressage 90 

15.  L.  V.  R.  R.  Co.,  freight  and  cartage 1  11 

30.  Theo.  VanNatta,  labor 28  46 

Sept.      9.  H.  H.  Wing,  traveling  expenses 9  70 

3.  Aermotor  Co.,  galvanized  tanks 14  68 

9.  Aermotor  Co.,  galvanized  iron 11  90 

Aug.     31.  C.  S.  Baker  &  Co.,  pamphlets 2  00 

Sept    23.  H.  H.  Wing,  traveling  expenses 2  20 

28.  R.  D.  Roberts,  labor 15  83 

J.  W.  Gilmore,  labor 7  30 

Treman,  Ejing  &  Co.,  glass 30 

Oct.       7.  D.,  L.  &  W.  R.-  R.  Co.,  freight  and  cart- 
age    4  60 

31.  John  Stout,  labor 31  92 

24.  D.,  L.  &  W.  R.  R.  Co.,  freight  and  cart- 
age    1  00 

Nov.     30.  P.  P.  Hatch,  labor 18  75 

Dec.     20.  Bush  &  Dean,  cheese  cloth 30 

1896. 
Jan.      18.  D.,  L.  &  W.  R.  R.  Co.,  freight  and  cart- 

age 51 

23.  Andrus  &  Church,  stationery 4  13 

11.  II.  S.  Post  Office,  postage 1  00 

17.  Parmer's  Pertilizer  Co.,  fertilizers 2  60 

31.  P.  P.  Hatch,  labor 5  25 

18.  E.  G.  Allen,  periodicals 8  70 
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1896. 

Feb.     26.  Notiooial  Exprese  Co.,  ezpreeeage 

April   10.  TJ.  S.  Post  Office,  stamped  envelopes 

13.  TJ.  S.  Express  Co.,  expressage 

14.  D.  M.  Thorbnm  &  Co.,  seeds 

.  23.  Parmer's  Fertilizer  Co.,  fertilizers 

28.  National  Express  Co.,  expressage 

May       2.  D.,  L.  &  W.  R.  R.  Co.,  freight  and  cart- 
age   

I.  P.  Roberts,  traveling  expenses 

D.  Hill,  trees 

7.  J.  M.  Johnson,  labor 

11.  8.  Ranb,  labor 

28.  National  Express  Co.,  expressage 

L.  V.  R.  R.  Co.,  freight  and  cartage 

June      3.  P.  Ellis,  hay 

4.  J.  J.  Brown,  mnle 

11.  R.  L.  Speed,  labor 

13.  E.  A.  Butler,  tobacco  plants 

22.  J.  M.  Johnson,  labor 

26.  National  Express  Co.,  expressage 

23.  E.  Hodge,  labor 

29.  R.  L.  Speed,  labor 

Parmer's  Fertilizer  Cd.,  fertilizers 

30.  J.  Shimada,  labor 

A.  T.  Stout,  labor 

C.  B.  Tailby,  labor 

G.  W.  Tailby,  labor 

Total  for  Agricultural  Division 

For  Horticultural  Division. 
1895. 

July      2.  American  Gardening,  subscriptions 

June    29.  James  Seaman,  lumber 

July     13.  Driscoll  Bros,  lime 

27.  Thos.  Shea,  labor 

Aug.       1.  Ira  Grover,  labor 


10  26 

10  80 

40 

1  94 

7  23 

2  05 

■ 

3  11 

5  32 

10  00 

14  00 

3  90 

45 

72 

12  93 

20  00 

14  00 

1  80 

28  00 

45 

48 

18  40 

136  13 

23  50 

3  20 

2  03 

2  19 

1527  46 

12  35 

40  00 

2  05 

8  25 

37  50 
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1895.        t 

Jnly       1.  George  Small,  lumber fl4  03 

1896. 

Jan.      17.  Bool  Co.,  furnitupe 7  70 

1895. 

Aug.     31.  Ira  Grover,  labor 58  42 

June     27.  C.  J.  Bumsey  &  Co.,  hardware 78  78 

Oct.        1.  Ira  Qpover,  labor 37  00 

Sept.    27.  U.  S.  Dept.  Agr.,  index  cards 2  00 

Oct.     21.  U.  S.  Express  Co.,  expressage 65 

28.  National  Express  Co.,  expressage 3  82 

Noy.      1.  Ira  Grover,  labor 37  00 

Oct.      12.  Andrus  &  Church,  stationery 3  25 

5.  Dennison  Mfg.  Co.,  tags 2  50 

Aug.     19.  G.  E.  Steihert,  publications 21  75 

Oct.      15.  Andrus  &  Church,  stationery 75 

Aug.     17.  J.  J.  McGowan,  oats 10  18 

Sept.    30.  Bool  Co.,  frames 90 

Nov.     15.  L.  V.  B.  B.  Co.,  freight  and  cartage 50 

2.  Phoenix  Nursery  Co.,  trees 50 

Oct.        8.  Jamison  &  McKinney,  plumbing 80 

Nov.     30.  Ira  Grover,  labor 37  00 

11.  G.  V.  Nash,  botanical  specimens 7  50 

Oct.       5.  American  Dry  Plate  Co.,  plates 9  78 

Nov.     20.  Selover  &  Atwood,  plants 5  00 

23.  Dennison  Mfg.  Co.,  glue 2  50 

1896. 

Feb.       2.  Andrus  &  Church,  tags 75 

1895. 

Dec.     20.  F.  E.  Ellis,  hay 11  54 

Oct.       9.  Driscoll  Bros.,  lime 23  65 

Sept.    28.  Slocum  &  Taber,  sundries 4  10 

Nov.       3.  Fall  Creek  Milling  Co.,  feed 48  92 

Dec.     14.  U.  S.  Express  Co.,  expressage 30 

Sept.    29.  Hook  Bros.,  baskets  and  seeds 6  80 

July       2.  Geo.  Bankin  &  Son,  glassware 5  26 

1896. 

Jan.       1.  Ira  Grover,  labor 37  00 
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1896. 
Jan.       9.  IT.  8.  Express  Co.,  expressage 

14.  Fall  Creek  Milling  Co.,  sacks 

1895. 

Dec.     21.  John  Reidy  &  Co.,  sundries 

19.  George  Small,  lumber  and  labor 

31.  E.  &  H.  T.  Anthony,  printing  frames. . . 

20.  C.  J.  Bnmsey  &  Co.,  hardware 

21.  Pritchard  &  Son,  wagon  repairs 

1896. 

Feb.       1.  Ira  Grover,  labor 

A.  Laurence,  hay 

Jan.     27.  XJ.  S.  Express  Co.,  expressage 

18.  E.  Q.  Allen,  periodicals 

27.  E.  D.  Sturdevant,  seeds 

Feb.     29.  Ira  Grover,  labor 

28.  U.  S.  Express  Co.,  expressage 

26.  Slocum  &  Taber,  sundries 

29.  L.  V.  R.  R.  Co.,  freight  and  cartage 

March    7.  U.  S.  Dept.  Agr.,  index  cards 

Jan.       7.  Reynolds  &  Lang,  steam  fitting 

July     26.  Rothschild  Bros.,  netting 

Feb.     25.  Burns  Bros.,  horseshoeing .• 

15.  S.  H.  Bush,  oats 

March  25.  F.  Ellis,  hay 

April    14.  Repairs 

May       4.  Ira  Grover,  labor 

June    29.  Barr  Bros.,  hardware 

30.  Seaman,  labor  and  lumber 

DriscoU  Bros.,  lime  and  stone 

J.  B.  Lang,  labor  and  fittings 


10  60 

96 

4  30 

1  75 

1  40 

69  11 

27  70 

37  00 

15  58 

25 

9  85 

1  15 

37  00 

30 

6  95 

50 

2  00 

108  24 

40 

30  76 

42  98 

15  00 

34  33 

37  00 

70 

356  37 

25  25 

98  95 

Total  for  horticultural  division |1,516  05 


Far  Chemical  Division. 
1895. 

July       3.  Eimer   &  Amend,    watch   glasses   and 

grinding f  1  58 
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1896. 

Nov.      4.  J.  K.  Haywood,  labor |26  10 

July     26.  Treman,  King  &  Co.,  pans 2  00 

Oct.      11.  Bush  &  Dean,  toweling 92 

Nov.     30.  J.  K.  Haywood,  labor 20  55 

1896. 

Jan.       3.  J.  K.  Haywood,  labor SO  00 

Feb.       8.  J.  K.  Haywood,  labor 25  80 

March    3.  J.  K.  Haywood,  labor IS  80 

April     1.  J.  K.  Haywood,  labor 30  00 

14.  Repairs 20  63 

May       2.  J.  K.  Haywood,  labor 32  55 

5.  Eimer  &  Amend,  retraction  cartridges. .  1  73 

11.  Rothschild  Bros.,  linen 73 

June      3.  J.  K.  Haywood,  labor 33  10 

22.  Supplies 142  15 

23.  Eimer  &  Amend,  chemical  supplies 96  47 

Total  for  chemical  division f478  11 

For  Botamcal  Division. 
1895. 

July     26.  White  &  Burdick,  chemicals ?3  20 

June      7.  Reed  &  Montgomery,  book  binding 50 

Aug.     19.  Bush  &  Dean,  muslin 2  35 

Sept.      2.  Campbell  Bot.  Supply  Co.,  books 10  00 

Nov.      1.  U.  S.  Express  Co.,  expressage 55 

Sept.    25.  Reed  &  Montgomery,  book  binding 80 

Aug.     19.  G.  E.  Stechert,  publications 1  00 

July     17.  G.  E.  Stechert,  publications 40 

Nov.       8.  B.  Stoneman,  labor 2  00 

Aug.     19.  G.  E.  Stechert,  publications 14  31 

Nov.       8.  M.  A.  Nichols,  labor 1  00 

G.  R.  Chamberlain,  drawings 1  50 

Oct.      31..  Richards  &  Co.,  botanical  supplies 24  50 

29.  Enz  &  Miller,  stationery 3  15 

15.  Bool  Co.,  lumber  and  labor 15  73 

May     20.  Bausch  &  Lomb,  chemical  supplies 50  50 
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1896. 

Aug.    21.  E.  MoOillivray,  phorto  Boppliee 

Oct.       6.  Botanical  department,  repairs 

Nov.     16.  Treman,  King  &  Co.,  hardware 

Dec.     10.  Botanical  department,  repairs 

Oct.       5.  Jamieson  &  McEinney,  plumbing 

17.  Eimer  &  Amend,  chemical  supplies 

Dec.     10.  Beed  &  Montgomery,  book  binding 

Nov.    29.  G.  E.  Stechert,  pnblications 

1896. 

Jan.      18.  E.  G.  Allen,  pnblications 

Feb.     28.  Cambridge  Bot.  Supply  Co.,  books 

June    20.  Bausch  &  Lomb,  botanical  supplies 

23.  U.  S.  Express  Co.,  expressage 

22.  G.  E.  Stechert,  botanical  supplies 

27.  Corning  &  Co.,  alcohol 

U.  S.  Post  OflBce,  postage 

30.  E.  McGillivray,  prints  and  photo  sup- 
plies   

Bausch  &  Lomb,  glass  rials 

Bochester  Optical  Co.,  photo  supplies. . . 

Bool  Co.,  cabinet  case 

Eimer  &  Amend,  glass  tubes  and  express. 
Bichards  &  Co.,  chemical  supplies 


$14  42 

34  80 

8  40 

23  90 

41  36 

46  66 

1  00 

3  08 

1  48 

6  00 

69  75 

65 

126  72 

21  88 

12  00 

56  91 

4  50 

87  60 

25  00 

7  15 

11  40 

Total  for  botanical  division |735  35 

♦ 

For  Entomological  Divisum. 
1896. 

July     13.  U.  S.  Express  Co.,  expressage |0  50 

31.  E.  E.  Lull,  labor 1  20 

36.  E.  McGillivray,  photo  supplies 4  14 

31.  Bural  Pub.  Co.,  copy  of  article 1  00 

June      7.  C.  J.  Bumsey  &  Co.,  wheelbarrow 3  00 

Aug.     24.  U.  S.  Express  Co.,  expressage 1  30 

17.  Cramer  Dry  Plate  Co.,  photo  supplies . .  4  13 

Sept.      6.  E.  McGillivray,  photo  supplies 10  15 

4.  M.  V.  Slingerland,  labor 1  00 
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1895. 

Sept    21.  G.  W.  Herrick,  labor |12  8» 

30.  Peter  Henderson,  plants 4  36 

18.  Andrns  &  Church,  stationery 1  40 

Aug.     26.  Treman,  King  &  Co.,  glass,  etc 1  68 

Oct.     18.  G.  W.  Herrick,  labor 3  Oa 

17.  Treman,  King  &  Co.,  hardware 3  25 

29.  E.  McGillivray,  photo  supplies 2  41 

Nov.     12.  Andrus  &  Church,  stationery 21  05 

Oct.       2.  Jamieson  &  McKinney,  plumbing 1  96 

Dec.     17.  U.  S.  Express  Co.,  expressage 1  10 

2.  Treman,  King  &  Co.,  hardware 1  10 

18.  Lawton  &  Co.,  supplies 3  77 

14.  G.  Cramer,  photo  plates 7  10 

23.  G.  W.  Herrick,  labor 6  la 

18.  E.  McGillivray,  camera  and  supplies ...  66  11 
21.  Blongren  Bros.,  cuts  and  express 2  73 

7.  A.  B.  Brooks,  drugs 5  69^ 

1896. 

Jan.      27.  G.  W.  Herrick,  labor 10  35 

April   13.  C.  J.  Bumsey  &  Co.,  hardware 30 

Jan.      29.  D.  B.  Stewart  &  Co.,  oil 5  13 

Feb.     22.  Q.  W.  Herrick,  labor 11  40 

March    6.  M.  V.  Slingerland,  labor 1  00 

17.  G.  W.  Herrick,  labor 12  00 

16.  M.  V.  Slingerland,  labor 1  00 

April     7.  G.  W.  Herrick,  labor 8  15 

14.  Andrus  &  Church,  stationery ". . .  80 

Piatt  Drug  Co.,  drugs 35 

27.  BauBch  &  Lomb,  supplies 4  50 

May       4.  G.  W.  Herrick,  labor 7  40 

5.  Treman,  King  &  Co.,  hardware 3  10 

Bowker  Fertilizer  Co.,  fertilizers 2  88 

11.  Cramer  &  Co.,  photo  supplies 6  62 

19.  G.  W.  Herrick,  labor 7  90 

June      9.  G.  Cramer  &  Co.,  photo  supplies 4  55 

W.  Tetum  &  Co.,  aquariums 23  82 

Taylor  &  Preswick,  book 1  44 
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1896. 

June      9.  Tremon^  King  &  Co.,  hardwaire 

Bool  Co.,  furniture 

16.  Eimer  &  Amend,  camera  and  fixtures . . . 

16.  G.  Bankin  &  Son,  glass  jars 

19.  Q.  W.  Herrick,  labor 

19.  Library  Bureau,  furniture 

27.  James  Seaman,  lumber  and  labor 

29.  Q.  W.  Herrick,  labor 

30.  £.  Curtis,  chemicals 

Total  for  entomological  diylsion 


10  80 

23  06 

26  50 

U  25 
10  10 

15  00 

92  05 

5  40 

12  45 

1489  09 

SUMMARY. 


The  Agricultural  Experiment  Station  of  Cornell  Uniyersitjr 
in  account  with  the  United  States  Approjiriation. 

1896. 
To  receipts  from  treasarer  of  the  United  States  as 
per  appropriation  for  the  year  ending  Jane  30, 
1896,  nnder  act  of  Congress  approved  March  2, 

1887 $13,500  00 

June     30.  By  salaries ^,934  98 

By  buildings 40  25 

By  printing 719  20 

By  office  expenses 1,059  51 

Equipment,    labor    and    current    ex- 
penses : 

Agriculture 527  46 

Horticulture 1,516  05 

Chemistry 478  11 

Botany 735  35 

Entomology 489  09 

113,500  00 

Receipts  for  produce  sold: 

Balance  from  1895-96 |593  78 

Horticultural  division 250  51 

Office 6  00 

1850  29 

By  balance  to  1896-97 |850  29 
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brief  of  the  evolution  of  plants,  by  L.  H.  Bailey 195 

chemistry  of  the  soil  and  the  grape,  by  Prof.  Caldwell. 183 

commercial  grape  culture  in  Chautauqua  county,  by  S.  S.  Crissey 

and  G.  Schoenfeld » 194 

Conspectus  of  horticulture  school  held  at  Fredonia,  N.  Y.,  Decem- 
ber 26-29^  1894 170 
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Conspectus  of  horticultural  school  held  at  Youngstown^  August  i6  and  17,  1895.  173 

at  Jamestown,  October  31,  November  2,  1895 175 

at  Lockport,  November  25^30,  1895 178 

at  Fredonia,  December  30  and  31,  1895 180 

flower  growing  for  amateurs,  by  Ernest  Walker 193 

fungi  and  fungous  diseases,  by  £.  G.  Lodeman 189 

insects  and  insect  enemies,  by  M.  V.  Slingerland 191 

list  of  publications.  • 204 

management  of  orchard  lands,  by  L.  H.  Bailey 197 

nutrition  of  plants,  by  £.  J.  Durand. 188 

nutrition  of  plants,  the,  by  Prof.  Rowley 187 

nursery,  from  the  seed  to  the  setting  of  the  plantation,  by  N.  C. 

Smith ••...• 191 

philosophy  and  practice  of  pruning,  by  L.  H.  Bailey 196 

picking  and  packing  grapes,  by  J.  A.  Tennant 194 

Pollen:  what  it  is  and  what  it  does 188 

potato  diseases,  by  E.  G.  Lodeman 190 

publication  203 

plows  and  plowing,  by  Prof.  Roberts 184 

research  or  experiment. 164 

stock,  silos  and  soiling  for  fruit-growers,  by  Prof.  Roberts 184 

synopses  of  subjects  used  in  the  horticultural  schools 183 

theory  of  tillage  and  productivity  of  land,  by  Prof.  Roberts 183 

teaching 167 

vegetable  gardens  under  grass,  by  W.  M.  Munson 192 

Extension  work  in  horticulture,  second  report  upon,  bulletin  122;,  by  L. 

H.  Bailey S3i 

announcement  of  school  at  Jamestown 538 

bulletins  recommended  for  study  in  horticultural  schools 554 

correspondence  instruction ffi/2 

extension  teaching,  experiments  in 5^6 

general  scope  of  the  work • 533 

horticultural  schools,  list  of,  held  in  September,  1896 537 

How  a  squash  plant  gets  out  of  the  seed  (a  teacher's  leaflet) 556 

programme  of  school  at  Ginton 540 
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Extension  work  in  horticulture —  ^Continued),  Page^ 

report,  by  Mr.  Powell 549. 

reading  courses 552 

suggestions  for 553 

school-house  meetings,  list  of,  held  in  October,  1896 543 

teacher's  leaflets,  sample  copy  of 556 

testimonials  of  teachers  in  regard  to  the  work 551 

the  work  classified 535 

Food  preservatives  and  butter  increasers,    bulletin    1181,    by   Geo.    W. 

Cavanaugh 457 

Callerine,  the  ideal  food  preservative 461 

formalin  or  formic  aldehyde 461 

preservitas,  a  special  cream  preservative 460 

Financial  statement,  appendix  II 58s 

summary  of 602 

Formalin  or  formic  aldehyde 461 

its  effects  upon  digestion 460^ 

Fruit  brevities,  bulletin  117,  by  L.  H.  Bailey 40S 

apricots,  winter  killing  of 450 

dewberries,  botanical  types  of 440 

are  they  worth  growing 435 

crimson  clover  in  orchards 451 

dwarf  cherries,  effect  of  winter  upon 451 

<  everbearing  raspberry 421 

history  of  the  Ohio  raspberry. 420 

letter  of  transmittal 407 

mistletoe  disease  of  the  blackberry 424 

packing  houses  for  fruit 40^ 

peaches,  and  the  treatment  of  injured  fruit  trees 448 

plums,  winter  killing  of 44^ 

rainfall  at  Cornell. . . . -. 445 

root-galls < 42s 

summary  of  evidence  on  dewberries*. 43$^ 

the  winter  injuries. 444 

Goumi,  the  442 

Grape  belt,  Chautauqua 12$ 
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Grapes;  developement  of  methods  on  large  areas 198 

Grape  growing  in  Northern  Chautauqua,  by  E.  S.  Bartholomew 200 

Green  fruit  worms,  bulletin  123,  by  M.  V.  Slingerland 565 

contents  of  bulletin 568 

habits  and  food  of  the  caterpillars  and  moths 570 

history  and  distribution 571 

how  to  combat  these  fruit-eating  caterpillars 581 

■       introduction .1 569 

life  history 572 

natural  enemies  580 

species  discussed 573 

1  Xylina  antennata,  Walk 574 

2  Xylina  laticinerea,  Grit • 577 

3  Xylina  grotei,  Riley 577 

what  green  fruit  worms  are .' 570 

Heikes,  W.  F.,  mentioned 64 

'  Higby,  Geo.  S.,  quoted 5.5 

Help  demanded  by  agriculturists 8 

History  of  the  Ohio  raspberry 420 

Horticultural  extension  work,  bulletin  no 161 

Horticulturist,  report  of,  L.  H.  Bailey ,. ...    31 

Horticulture,  extension  work  in  a  second  report,  by  L.  H.  Bailey. ......  531 

Hopkins,  A.  D.,  paper  referred  to.  • 331 

Howard,  L.  O.,  quoted 100 

Humus,  a  storehouse  of  nitrogen  and  moisture 491 

Hunn,  C.  K,  bulletin  on  chrysanthemums 255 

choice  varieties  of  chrysanthemums 291 

Hutchens,  W.  T.,  mentioned 214 

Japanese  plums,  bulletin  106,  by  L.  H.  Bailey.  • • 35 

adapted  to  wide  range 40 

prefatory  remarks,  by  L.  H.  Bailey .- 37 

varieties,  named  in  alphabetical  order,  described 41.    65 

Jaques,  George,  opinion  on  dwarf  apples 376 

Km,  J.  W.,  mentioned 56 

39 
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Koch,  quoted  on  Daucin  apple 387 

Lathyrus  latifolius  217 

tingilanus 316 

Lecanium  juglandis?    Bouche 118 

Letter  of  transmittal,  Gov.  Frank  S.  Black a 

Pres.  J.  G.  Schurman 5 

Lodeman,  E.   G 163 

fungi  and  fungous  diseases i^ 

potato  diseases 190 

bulletin  on  diseases  of  the  potato 293 

Lord,  H.  B.,  auditors  report 21 

Lovett,  Mr.,  mentioned 412;      43 

Macrosporium  solani,  £  and  M • 300 

Magazine  of  horticulture  quoted 422 

Marvin,  Hon.  R.  P.,  extract  from,  address  by 202 

Maskell,  Mr.,  quoted  in  note loo 

Matthews,  T.  Schuyler,  quoted 220 

McMahon  (1806),  quoted 214 

McNair,  Mr.,  experiments  with  potatoes t 316 

Melanotus  communis,  Gull SS 

Miller,  Philip  (1754),  quoted 214 

quoted  on  Paradise  apple ; 385 

Wilhelm,  bulletin  on  chrysanthemums 255 

Mistletoe  disease  of  the  blackberry 424 

Moisture,  loss  of,  by  trees ^ 447 

Moisture  of  the  soil  and  its  conservation,  bulletin  120,  by  L.  A.  Clinton,  475 

conservation  or  saving  of  moisture 483 

cultivation  and  conservation  of  moisture. 488 

harrowing  to  save  moisture 487 

herbage  mulches ^ao 

how  the  soil  holds  its  water 480 

humus,  a  storehouse  of  nitrogen  and  moisture , 4Q1 

lesson  of  the  daisies 477 

mineral  substances  as  conservers  of  moisture 492 

necessity  of  water  for  growing  plants 481 
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plowing  to  save  moisture 484 

percolation,   time  of 4S5 

roller,  the,  in  its  relation  to  soil  moisture ,. ...  489 

selection  and  management  of  crops  in  relation  to  soil  moisture 493 

soil  moisture 479 

suggestions  for  determining  the  amount  of  moisture  in  the  soil 494 

summary  of  bulletin. '. 496 

under  drainage  as  a  conserver  of  moisture. 491 

wind  breaks  to  save  moisture 493 

mulches,  herbage 490 

Munson,  T.  V.,  mentioned 45 

W.  M.,  vegetable  gardens  under  glass 192 

Nixon,  S.  F 161,  163 

Normand,  J.  L.,  mentioned 44 

Ospora  scabies,  fhax • ---.  310 

Packing  houses  for  fruit 409 

Peaches,  and  the  treatment  of  injured  fruit  trees 448 

Pear  psylla,  the,  and  the  New  York  plum  scale,  bulletin  108 103 

appearance  of 108 

classification  and  name  of 107 

egg  laying  of  the  winter  brood 109 

egg  laying  and  summer  habits 110 

habits  of  the  adult 109 

habits  of  the  nymph 109 

history  and  destructiveness  of 105 

honey-dew  and  excrement  of iii 

how  it  spreads K)6 

how  it  passes  the  winter 108 

how  to  combat i^i4 

indications  of  its  presence ••.  107 

life  history  of 108 

natural  enemies  of • i'^ 

number  of  broods  of '^o 

success  in  destroying,  Mr.  PoweU's "6 
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Plum  scale,  the  New  York 1 18 

damage  in  1894,  extent  of 118 

damage  in  1895,  extent  of 119 

effect  of  the  winter  of  1894  on  the  scales 119 

food  plants  of lai 

history  and  distribution  of 120 

name  of : uo 

natural  enemies  of 121 

outlook  of  the  future 120 

results  of  spraying 12a 

Petitt,  W.  Wm  bis  packing  house  described 41^ 

Phytophthora  infestans,    De  Bary 297 

Piatt,  N.  S.  mentioned 45 

'  Planting  of  shrubbery,  suggestions  for  the,  bulletin  121,  by  L.  H.  Bailey,  499 

general  suggestions  503 

some  specific  examples 519 

Plums,  see  Japanese  plums 35 

Pole  Lima  beans,  bulletin  115,  by  L.  H.  Bailey 345 

black  or  early  black  limas 351 

Chickasaw  lima 362 

growing  Lima  beans  in  New  York 365 

in  California • 368 

Horticultural  Lima. 361 

index  of,  bulletin  115 372 

Sevas,  the 350 

synopsis  of  bulletin 347 

t^pes  and  varieties 349 

varieties  not  tested 361 

Willow-leaf  Limas • 351 

Potato,  disease  of  the,  bulletin  113,  by  £.  G.  Lodeman 293 

early  blight,  treatment  of. • 312 

early  blight,  leaf  blight 302 

flea-beetles % 323 

fungi,  part  1 297 

insect  diseases  of  the  potato. ••. ••... 322 
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late  blight  or  potato  rot,  treatment  of 312 

letter  of  transmittal,  by  L.  H.  Bailey agi5 

disease,  historical  notes  on 296 

rot,  late  blight,  downy  mildew 297 

scab  of  potato 309^  318 

spraying  machinery 325 

,    summary 329 

synopsis  of  bulletin 295 

treatment  of  fungous  diseases 312 

Powell,  G.  T.,  report  of  experience  destroying  pear  psylla 116 

mentioned 542 

report  by  549 

Powell,   Harold   G. 163 

PreservitaS)  a  special  cream  preservative. ' 460 

Prentiss,  Prof.  Albert  N.,  illness  and  death  of 23 

Psylla  pyricola 105 

Psylla  rubi  and   psylla  tripanctata 425 

Purdy,  A.  M.,  quoted  on  raspberry 421 

Publications,  extent  of 9 

Rainfall  at  Cornell,  1887-1895 445 

Ramsay,  F.  M.,  quoted 53 

Report  of  director,  I.  P.  Roberts 7 

Roberts,  Daniel,  mentioned 42 

I.  P.,  director,  report  of 7 

I.  P.,  theory  of  tillage 183 

plows  and  plowing 184 

stock,  silos  and  soiling  for  fruit-growers 184 

Rowlee,  Professor,  aid  acknowledged 25 

the  nutrition  of  plants 187 

Rohnert,   Waldo,  a  seedsman's  account  of  the  varieties  of  the  sweet  pea 225 

Root-galls   425 

Rye  in  the  vineyard,  by  G.    Schoenfeld 203 

Schoenfeld,  G.,  commercial  grape  culture  in  Chautauqua  county 194 

why  I  sow  rye  in  the  vineyard 203 

Schurman,  Pres.  J.  G.,  letter  of  transmittal 5 

Sciara,  sp 311 
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Shrubbery,  see  planting  of 499 

suggestions  for  the  planting  of,  bulletin  121,  by  L.  H.  Bailey 503 

Slingerland,  M.  V.,  report  by 26 

explanatory  note  by,  in  bulletin  107 71 

bulletin  by,  on  wire  worms  and  bud  moth  (No.  107) 69 

bulletin  by,  on  the  pear  psylla  and  New  York  plum  scale  (No. 

108)    103 

bulletin  123^  on  green  fruit  worms 565 

quoted 425 

insects  and  insect  enemies 191 

mentioned  163 

Smith,  N.  C,  the  nursery 191 

W.  E.,  paper  on  root-galls,  in  California  fruit-  grower,  reprinted,..  430 

Snow,  Geo.  C,  his-  packing-house  described 410 

Soil,  moisture  of 475 

texture  of  465 

Sorauer,  "  Handbuch  der  Pflanzenkrankheiten,"  quoted 427 

Spencer,  J.  W.,  mentioned 542 

report  by  560 

acknowledgment   127 

Spray  calendar  (bulletin  114),  by  £.  G.  Lodeman 333 

apple'  scab  .....' 335 

bean,  anthracnose  of - 336 

beet,  leaf  spot 33^ 

aphis  of  cabbage  and  cauliflower 336 

carnation,  anthracnose  of ; 35^ 

celery  leaf  blight  and  rust 337 

cherry,  black  knot 337 

chrysanthemum,  leaf  spot  of { 337 

cranberry,  fire  worm,  fruit  worm  of 337 

currant,  leaf  blights  of 337 

egg  plant,  leaf  spot  of 337 

gooseberry,  mildew  of 337 

grape,  anthracnose,  black  rot,  downy  mildew,  powdery  mildew,  ripe 

rot,  steely-bug  338 

hollyhock  rust  336 
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leaf  blight  340 

nursery  stock,  fungous  diseases 338 

peach  nectarine;  apricot,  browQ  rot  of 338 

pear,  leaf  blight  or  fruit  spot,  leaf  blister,  psylla,  slug ' 339 

plum,  brown  rot,  leaf  blight,  black  knot,  curculio,  plum  scale,  San 

Jose  scale  339 

potato,  early  blight,  rot,  scab,  potato  beetle 339 

quince,  leaf  blight  or  fruit  spot 34^ 

raspberry,  blackberry,  dewberry,  anthracnose,  orange  rust,  saw-fly. .  340 

rose,  black  spot,  mildew,  aphis,  leaf-hopper,  red  spider 340 

tomato,  leaf  blight,  rot 34i 

violet,  blight,  spot 34i 

FORMULAS. 

amoniacal  copper  carbonate 343 

bordeaux  mixture 341 

copper  sulphate  solution 343 

hellebore 343 

iron  sulphate  and  sulphuric  solution 342 

kerosene  emulsion  343 

london  purple 34^ 

paris  green 34> 

potassium  sulphate  solution 34^ 

tobacco  water  343 

Stark  Bros.,  quoted 57,  62,  63,    64 

Strong,  W.  C,  opinion  on  dwarf  apples 376 

Sweet  peas  (bulletin  111-),  by  L.  H.  Bailey  and  A.  P.  Wyman 207 

Eckford,   Henry,  quoted 213 

general  sketch  of 211 

introduction,  by  L.  H.  Bailey 209 

varieties   220 

a  seedsman's  account,  by  Waldo  Rohnert ; . .  225 

grown  at  Cornell  in  1895 231 

list  of,  alphabetically  arranged,  with  notes 233 

where  and  how  to  grow  sweet  peas 218 

Tarr,  R.  S.^  bulletin  on  geological  history  of  the  Chautauqua  grape 
belt,  No.  109 123 
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Tennant,  J.  A.,  picking  and  packing  grapes 194 

M.  D.,  acknowledgment i^ 

Texture  of  the  soil  (bulletin  iig),  by  L.  H.  Bailey 465 

Thaxter,  Dr.  R.,  paper  referred  to 310 

Thomas,  John  J.,  opinion  on  dwarf  apples 376 

Tmelocera  ocellana  92 

Treman,  R.  H.,  auditor's  report 21 

Tracy,  S.  M.,  quoted  on  Chickasaw  Lima  beans 364 

Tracy,  W.  W.,  mentioned 215 

Treasurer,  report  of 20 

Trioza tripunctata 425 

Van  Deman,  H.  E.,  quoted 54 

Van  Dusen,  H.  P.,  quotation  on  history  of  the  Ohio  raspberry 420 

Van  Lindley,  J.,  quoted 54 

Walker,  Ernest,  flower  growing  for  amateurs 193 

Warder,  John  A.,  opinion  of  dwarf  apples 376 

Watson,  T.  L.,  acknowledgment 127 

Willard,  S.  D.,  mentioned 64 

Williams,  E.  L.,  report  of  treasurer 20 

Wing,  H.  H.,  report  of,  assistant  professor  of  dairy  husbandry  and  ani- 
mal industry ' 34 

Winter  injuries  to  fruit  trees 444 

Wire  worms  and  the  bud  moth  (bulletin  107),  by  M.  V.  Slingerland....    69 

bud  moth,  the,  see  table  of  contents 73 

explanatory  note 71 

wire  worms,  see  table  of  contents 72 

Worms,  green  fruit 5$5 

Wyman,  A.  P.,  and  L.  H.  Bailey,  bulletin  on  sweet  peas 207 

Wyman,  Mr.,  a  student's  opinion  of  the  sweet  peas 228 

Xylinia  antenata,  Walk 574 

laticinerea.  Grit 577 

grotei,  Riley •••. 578 

Yeomans,  L.  T.,  quoted  on  raspberry 421 

Yeomans,  T.  G.,  &  Sons,  packing-house  described 418 
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Abundance  plums   • 38 

Abundance  plum  tree 40 

A  corner  draped  with  honey  suckle 529 

A  careless  corner 528 

Adalia  bipunctata 113 

A  "fill"  in  a  back  yard 5^4 

A  front  yard  before  planting 511 

A  good  combination 513 

Agriotes  mancus,  adult,  enlarged 87 

A  little  weedland  alongside  a  rear  walk 510 

"Apple-blossom/'  a  sweet  pea 231 

A  native  mass  of  shrubbery 505 

An  effective  piece  of  planting 502 

A  newly-made  landscape  garden  ready  for  the  border  planting 523 

five  years'  growth  upon  the  area  shown  above 524 

A  rustic  comer 521 

Asaphes  decoloratus,  larva  of,  enlarged 88 

caudal  segment  of  larva 88 

adult,  enlarged   88 

A  typical  city  lot 507 

A  water  piece  well  planted 526 

A  water  piece  devoid  of  effective  planting 526 

Black  Lima 351 

"  Blanche  Ferry,"  a  sweet  pea 234 

Bliss    Lima  bean 353 

Bud  moth,  work  of,  in  opening  leaf  buds ga 

caterpillar  of  ! 94 

pupa  of   95 

adult   95 

nest  and  eggs  of 96 

tgg  of,  showing  developing  caterpillar 98 


618  Index  of  Outb. 
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leaf  showing  the  work  of  the  young  caterpillar g8 

twig  showing  position  of  the  winter  homes  of  the  caterpillar 99 

work  of  (frontispiece) 69 

Bnrbank  plums  (frontispiece  to  bulletin  106) 35 

Burbank  plum  • 46 

Burbank  tree  47 

"Butterfly,"  a  sweet  pea 236 

Chabot  plum  48 

Chase  plums  58 

Challenger  Lima  bean 358 

Chautauqua  grape  belt  (frontispiece) 123 

Chickasaw  Lima  or  Jack  bean 362,  363 

Chrysanthemums  grown  for  special  blooms 258 

Chrysona  oculata  1 12 

Clay  soil,  showing  its  impermeable  character 486 

Click-beetle  74 

Coarse,  gravelly  soil. 489 

Conserving  moisture  (frontispiece) 475 

Corn  plant  growing  in  cage  infested  by  wire  worms  and  click-beetles ...  74 

Corn  plant  showing  contact  with  soil 482 

Countess  of  Randor,  a  popular  sweet  pea 210 

Crest  of  modem  beach  at  Barcelona 140 

Crimsonia,  chrysanthemum 274 

Cross  sections  of  beach  and  bar 142 

Cryptohypanus  abbreviatus,  details  of  the  mouth  parts  of  the  larva 91 

Development  of  the  squash  plant 557>  558 

Double  pea,  the  Splendor 222 

Diagram  of  Figure  164 5^9 

Diagram  showing  elevation  of  terraces 145 

Drasterius,  elegans,  adult,  larva  and  caudal  segment  of  larva  (Figs.  28,  29,  30)..  90 

Drear  improved  Lima  bean 357 

Dewberries  on  ^  wire  screen 437 

Dwarf  Ben  Davis  apple  tree 390 

after  pruning  35>2 

Eckford,  Henry,  portrait  of 213 
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Forms  of  chrysanthemum  florets 264 

Front  face  of  lower  beach  terrace,  just  west  of  Portland. 147 

Frontispiece  (bulletin  117),  strawberries 405 

Frontispiece  to  bulletin  122 / 531 

Georgeson  plum 51 

Georgeson  tree  52 

Good  bean  soil 468 

Horticultural   Lima  bean 360 

'*  Imperial  Blue,"  a  sweet  pea 241 

lora  (chrysanthemum) 277 

J,  E.  Lager,  (chrysanthemum  frontispiece) * 25$ 

Kerria,  canna  and  wind  sunflower 527 

Lady-bug  beetles,  spina  larva  skins  of 121 

Leaf  of  Mammoth  kidney-shaped  Lima  bean 355 

Leaf  of  New  Extra  Early  Lima  bean 354 

Leaf  of  Willow-leaf  Lima  bean 352,  353 

Lima  beans,  New  Extra  Early 348 

Lucretia  dewberry  438 

Lucretia  dewberries  trained  to  stakes 435 

"  Madam  Carnot " 270 

Mammoth  Kidney-shaped  Lima  bean 357 

Map  of  the  region  in  the  vicinity  of  the  grape  belt 130 

Maps  showing  the  average  temperature  and  rainfall  of  the  grape  belt. . .  154 

Maru  plum  57 

Melanotus  cribulosus  (Figs.  25,  26  and  27),  wire  worm  of,  caudal  seg- 
ment of  larva  and  adult  insect 89^ 

"M.  Georges  Biron" 268 

Millipede 73. 

"  Mistletoe  "   of  blackberry 424 

Modern  beach  at  Barcelona,  showing  the  crest  in  the  background 138 

Mrs.  Henry  Robinson,  chrysanthemum 287 

"  Mrs.  Gladstone,"  a  sweet  pea 246 

Mr.  Snow's  packing  table 413 

Mrs.  W.  H.  Rand,  chrysanthemum 264 

'Mum  cutting,  half  size 26a 
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Neglected  dwarf  apple  tree 294 

Niagara  escarpment,  profile  of 138 

Niagara  grape  belt,  location  of liaS 

Northern  Lights,  chrysanthemum 280 

Packing-houses  of  George  C.  Snow ; 410 

Packing-house  of  W.  W.  Petitt 412 

Packing-room  in  Mr.  Petitt's  house 414 

James  Austin  416 

T.  G.  Yeomans  &  Son 418 

Pear  psylla  (frontispiece) 103 

full-grown  nymph  of 108 

adult  insect 108 

egg  of c 109 

newly-hatched  nymph  of 109 

Pebbles  of  the  modem  beach,  at  Barcelona 143 

Perennial  pea 217 

Photograph   showing  the   pebbly  nature  of  old  beach  terrace,   near 

Sheridan  144 

Plum  scale,  infested  branches 118 

Potato  sprayer,  home-made 126 

Potato  tuber  affected  with  dry  rot 301 

Power  churn  (frontispiece  to  bulletin  118) 457 

Red  June,  plum 59 

Red  June  plum  tree 60 

Root-galls  upon  apple  trees 426 

Root  growth  of  the  squash  plant 559 

Round  the  crest  of  a  gravel  ridge,  just  east  of  Fredonia 135 

Samples  of  soil 471 

Scab  on  potatoes 310 

Section  in  the  boulder  clay  on  Mayville  and  Westfield  road 132 

Section  of  the  grape  belt 129 

Section  through  a  bar  between  Sheridan  and  Fredonia 143 

Section  through  the  upper  beach  at  Westfield,  showing  stratification 
of  pebbles  and  sand 137 
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Section  to  show  the  relative  position  of  the  gravel  ridges  and  the  other 

classes  of  soils 134 

Shavings,  chrysanthemum    290 

Showing  the  action  of  lime  on  clay  and  sandy  soils 492 

Soil,  compacted  by  roller,  tilled  forest  mulched 491 

Spraying  machine  (Ward's  rig) 336 

(rig  for  spraying  bushes) 338 

(Yeoman's  rig)   340 

Spurs  of  Ben  Davis  dwarf  apple 396 

Squash  plant  a  week  old 556 

Tangier  Scarlet  pea 216 

The  beginning  of  a  back  yard ^ 516 

The  same  back  yard,  four  years  later 518 

The  central  open  space  and  the  moss  flanked  sides 522 

The  common  or  nursery  type  of  planting 503 

The  same  as  514,  four  years  later 515 

The  same  as  511,  after  planting 512 

The  pictorial  type  of  planting 504 

The  soil  sampler 494,  495 

The  soil  mulch 480 

The  Goumi  (Eleag^us  longipes) 443 

Three  typical  sizes  of  sweet  pea  flowers 223 

The  sweet  pea  flower 221 

The  vine-covered  cabin  in  which  drawings  for  Cornell  bulletins  are 

made   520 

The  three  guardsmen 509 

Two  types  of  sweet  pea  flower 224 

Types  of  Lima  beans 350 

Union  of  Fallwater  apple  upon  Paradise  stock 380 

Unproductive  clay  soil 468 

Upper  terrace  southeast  of  Sheridan 136 

"  Venus,"  a  sweet  pea 252 

Wave-cut  cliff  and  beach  of  Lake  Erie,  north  of  Ripley 126 

Well  conceived  but  badly  treated ; 508 
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Wheat  wirewormSy  enlarged 86 

details  of  mouth  parts 87 

Willard  plum. 65 

Willow,  leaf  lima 551 

Wireworm  • ....•• 73 

"W.  W.  Aster" a66 

Yosebe  plum • • • 66 


